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1
INTRODUCTION AND OUTLINE OF THE THESIS

The patient safety movement
Healthcare is a high-risk industry in which patients may experience harm that is associ-
ated with the care process itself rather than their underlying diseases. This type of harm is 
commonly referred to as iatrogenic or healthcare-associated harm, with events described as 
complications or adverse events.1 Research indicates that nearly 1 out of every 10 patients are 
affected by adverse events, most of which are related to surgical procedures or medications.2

Systematic efforts to prevent adverse events and improve the safety and quality of health-
care can be traced back to pioneers such as nurse Florence Nightingale in the late 1800s, and 
surgeon Ernest Codman in the early 1900s, who monitored mortality and morbidity rates in 
their institutions.3,4 The modern ‘patient safety movement’, however, is considered to have 
been launched by the report To Err is Human from the US Institute of Medicine, published in 
November 1999.5 This report called attention to large national studies in the preceding years, 
such as the Harvard Malpractice Study,6,7 which estimated that over half of all fatal adverse 
events in hospitalized patients resulted from medical errors that could have been prevented. 
This publication underlined the reality that healthcare was not as safe as it should or could be, 
and increased public and institutional awareness of the need to improve patient safety.

Similar developments occurred in the Netherlands, where, since 1996, the Quality Law for 
Healthcare Institutions has required hospitals to systematically monitor, control and improve 
the quality of their care; a process of self-regulation that was monitored by the Dutch Health-
care Inspectorate.8 Evaluation of this law in 2001 revealed that little progress had been made 
towards implementation of formalized systems to improve quality.9 In response, the Dutch 
government consulted captains of industry, such as the President of Royal Dutch Shell, for 
strategies to facilitate improvement in healthcare. In a report in 2004, Shell recommended 
that hospitals should implement more robust safety management systems.10 Subsequently, a 
dedicated task force formulated the basic requirements for such systems in a national stake-
holders agreement in 2007.11 These requirements included practices such as a hospital-wide 
incident reporting system and form the basis for external hospital audits. In 2015, the Dutch 
government enacted a new law on healthcare quality (‘WKKGZ’), requiring all hospitals to 
have an incident reporting system as well as an officer for patient complaints.12

The increased focus on quality and safety in healthcare resulted in the implementation 
of various systems to gather information on patient outcomes. The report To Err is Human 
encouraged hospitals to develop and participate in adverse event reporting systems.5 In fact, 
roughly 20% of the report dealt with some aspect of reporting.13 Equally so, national govern-
ments have encouraged and enforced reporting of adverse events and serious incidents in 
healthcare institutions. In the late 1990s, the Dutch surgical society developed a national, 
standardized system for routine doctor-driven reporting of adverse events.14,15 The presence 
of an adverse event reporting system has been included in the list of ‘quality indicators’ for 
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hospitals of the Dutch Healthcare Inspectorate since 2004.16 In that year, at least 75% of the 
Dutch hospitals had adverse event registries for interventional specialties, such as surgery, 
gynecology and orthopedics.16 It remained unclear, however, whether all this information was 
actually useful in helping to improve the quality and safety of healthcare.

Learning from adverse events: morbidity and mortality conferences
By 2007, more than 80% of all Dutch hospitals reported routinely discussing data from adverse 
event registries with their teams.17 The traditional format for periodic discussions of cases with 
adverse events is commonly known as the ‘morbidity and mortality conference’ (M&M). At 
M&M, physicians review past cases to find opportunities to improve care for future patients. 
This practice emerged in the early 20th century, when the first medical specialties, particularly 
anesthesiology and surgery, started to openly discuss cases with substandard outcomes as 
these were expected to reflect substandard care.4 Currently, M&M is standard practice for 
most medical specialties around the world and mandated by many residency programs as part 
of specialty training.18,19 While it is one of the oldest practices for learning from adverse events 
in healthcare, there is no definitive evidence that M&M conferences are effective in improving 
the quality and safety of care.20,21 Despite the widespread use of these conferences, the format 
used for M&M varies greatly between departments and hospitals,21–23 and a gold standard or 
best practice for M&M is lacking.

It is clear that more research is warranted to understand the key elements required to 
maximize the value of M&M, and to inform the development of best practices.24 One ben-
efit of the current practice variation in M&M practice is that it allows a comparison of the 
relative strengths and weaknesses of different formats. However, while this practice has been 
frequently studied, few studies provide a comprehensive description of the conference’s goals, 
structure (e.g. audience, timing), and process or content (e.g. case selection, presentation).22 
Additionally, M&M is usually viewed as an educational conference where the objective of 
improving quality is realized through education about how something should have been done 
differently. However, with the rise of the ‘patient safety movement’, there was a growing belief 
that this conference should be used not only to teach but also to collectively seek ways to 
improve the system in general. Thus, identifying system-level improvements became an ad-
ditional objective of M&M. It remains unclear, however, to what extent the M&M conference 
has actually evolved to meet this contemporary expectation. Moreover, there is a paucity of 
qualitative research on the actual learning process that occurs at M&M and the mechanisms 
by which this learning leads to positive changes in clinical practice. This is a missed oppor-
tunity as qualitative methods may provide rich and nuanced information25 that quantitative 
methods cannot reveal. For example, while learning and change theories stipulate that learn-
ing is affected by individual and team factors, little is known about the role of these factors in 
M&M practice.
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Even though the literature commonly highlights the need for an atmosphere that is free 

of ‘shame and blame’ to support open discussions at M&M, the key components of such an 
atmosphere, and how to support them, remain poorly understood. One theory that offers 
suggestions on how to harness a culture of learning and trust is ‘Just Culture’, which has 
received increased attention in healthcare in recent years.26–29 Just Culture is based on the 
principle that professionals should not be punished for unintended adverse outcomes.30 This 
theory stipulates that when learning is the objective, such as in M&M or further study of cases 
with adverse outcomes, blame or culpability should be avoided because these pose a serious 
threat to the learning process. While most hospitals aim to achieve a blame-free culture that 
promotes learning, research indicates that crucial aspects of Just Culture may not be fully 
understood, may be difficult to implement or are perhaps lost in translation from theory to 
healthcare practice.31

In general, research into M&M practice is hampered by a variety of factors, including the 
fundamental problem that there is currently no adequate agreed measure of success. The 
conference aims to improve healthcare quality and safety through learning from past cases, 
therefore the apparent measure of success should be improvements in these domains, such 
as a decrease in adverse event rates. However, it would be unrealistic to use these rates as a 
measure of M&M output, because the impact of M&M on these outcomes cannot be isolated 
from other, simultaneous, advancements in clinical practice. Instead, the lessons and plans 
for improvement that are derived from M&M may serve as an initial measure of its success.24 
Most M&Ms, however, do not routinely document these plans or lessons learned, which 
makes it difficult to use these data for research or monitoring purposes.32 While some studies 
have been able to investigate the improvement plans that derived from M&Ms, they had only 
limited amounts of data and provided few details on what was actually learned or targeted for 
improvement.33–35

Learning from other hospital data
Hospitals routinely collect various types of information on the quality and safety of their 
care, and specifically, data on various types of adverse outcomes, such as adverse events and 
incidents (Figure 1). Adverse events concern patient harm, regardless of whether this has been 
the result of suboptimal care. Incidents refer to suboptimal processes, regardless of whether 
these have inflicted patient harm. Incidents can be reportable circumstances, near misses 
(e.g., medication error that was prevented), no harm incidents (e.g., medication error that 
did not cause harm) or harmful incidents (i.e., causing adverse events).36 A harmful incident 
that causes a severe adverse event is considered a ‘sentinel event’. Dutch hospitals are required 
to report sentinel events, as well as a subsequent investigation report, to the Healthcare In-
spectorate. Adverse events and incidents are for local review only, with adverse events usually 
reported by clinicians15 or identified through retrospective record review,37 and incidents 
mostly reported by nurses.38,39
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Other information sources are available that reflect the patient perspective on quality and 
safety. Patients have long been able to file a complaint or claim against hospitals, but this 
remained a primarily a concern of legal departments rather than hospital quality departments. 
The problems raised in complaint letters are often complementary to those identified by other 
systems of monitoring, such as incident reporting or record review.39,40 Patient experience has 
become increasingly recognized as a central pillar of quality in healthcare, which led to a more 
systematic collection of patient-reported experience and satisfaction data.41–43 National pa-
tient experience surveys emerged around the world, particularly between 2002 and 2006.44–46 
It is intuitive that patient experience would be affected by adverse outcomes, and although 
there is evidence in this direction,47 relationships between patient experience and patient 
safety remain poorly understood.48 Patients may not always be in the position to identify 
specific adverse events,49 but they may be able to report on underlying problems that have 
contributed, such as the quality of doctor-patient communication.50 Greater insight into the 
relation between patient experience and adverse outcomes could be used to identify signals 
that forewarn a negative patient experience so that providers could intervene earlier and, on a 
more general level, improve our responses to patients’ needs to ensure a positive experience.

The described systems to collect quality and safety data (Figure 1) have been instituted 
at different times and for different purposes. As a result, their data are mostly stored and 
used in isolation from each other. Connecting patient experience data in closer connection 
to other data sources is further hindered by the fact that these data are usually anonymized,51 

Figure 1. Hospital data that can serve as a source of information for improvement used in the research pre-
sented in this thesis.
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preventing linkage with admission or safety data. Prior studies have demonstrated that each of 
these data systems reveal different types of safety issues,39,52,40,53 and recommend that hospitals 
use more than one method. However, while these systems collect different signals from the 
same ‘patient journey’, they are likely to be related at the patient level as events may trigger 
each other and potentially lead to a cascade of events (e.g., incident → adverse event → negative 
patient experience → complaint). These relations remain obscured by the currently isolated 
data sources, but in a research setting, these data could be linked to each other to study po-
tential clustering of these events, and to explore whether data linkage could reveal additional 
information for improvement that use of individual sources may not provide.

Another potential source of valuable information is the hospital communication data, 
which could be used to investigate clinicians’ workload, work flow interruptions, and inef-
ficiencies in hospital communication,54 all of which are relevant for safety and quality of care. 
A method that is widely used for communication within hospitals, particularly in the United 
States, is text paging.55–57 Text paging generates large volumes of free-text data, as a single 
physician may receive approximately 60 messages per shift.54 While not commonly used for 
this purpose, assessment of the frequency and timing as well as the content of these pages may 
reveal recurring issues and bottlenecks in care processes.

Learning from everyday practice
The traditional approach to safety alerts us to the absence of safety by signaling and assessing 
situations where things go wrong, but this tells us little about the presence of safety when 
things go right (Figure 2).58,59 A focus on situations where there was an absence of safety is a 
logical and seemingly efficient approach, because these situations are thought to most likely 
contain opportunities for improvement. However, this strategy has various limitations, which 
may render some of the conclusions invalid. Identifying ‘errors’ is biased by retrospection 
(hindsight bias), knowledge of the outcome (outcome bias) and by the fact that reviewers 
always have a different perspective than those making decisions in the face of complexity and 
uncertainty (outsider bias). Moreover, such a ‘find and fix’ approach assumes that a specific 
bad component can be identified and changed for the better. In reality, however, healthcare 
is a complex adaptive system in which many human and technological actors interact in 
various ways.60 Therefore, individual components cannot be assessed in isolation but rather 
must be seen as part of an interdependent whole. Likewise, a component cannot be changed 
in isolation without affecting other parts of the system. Changes that are based on a single 
undesired exceptional case could even, inadvertently, hamper the system’s ability to succeed 
(e.g., additional checks may increase complexity and inefficiency). A sole focus on cases with 
adverse outcomes (Figure 2) thus fails to consider that most of the time, the same staff and 
care processes and perhaps very similar situations, have led to desired outcomes. Ironically, 
because desired outcomes are seen as ‘normal’, these are often referred to as situations where 
‘nothing happens’.60
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The notion that we should not change the whole system in reaction to a non-representative 
event bears some similarity to the concept of ‘common vs. special cause variation’ in statistical 
process control theory, a scientific method developed in the 1920s.61 The method cautions to 
not react to special cause variation as if it were common. If a severe adverse outcome may be 
considered a form of special cause variation, this would also imply that it should not serve 
as the basis for systemic changes. This theory furthermore stipulates that processes with this 
type of variation are unstable and unpredictable,62 which is a characterization that can be 
made for healthcare settings in general.59 Moreover, it is questionable whether we have an 
accurate and complete view of how the particular work is actually carried out. The renowned 
W. Edwards Deming remarked: “If you can’t describe what you’re doing as a process, you don’t 
know what you are doing”.63 Nevertheless, many descriptions may still be inaccurate, because 
how a process works in theory can be quite different from how it is actually carried out in the 
imperfect and messy reality of everyday practice in healthcare.

Understanding everyday practice, and how it usually leads to desired outcomes, is a key 
element of proactive approaches to safety that emerged in the wider field of safety science,60,64 
and found their way to healthcare between 2012 and 2015.59,65–67 These new approached aim 
to proactively learn from everyday practice, and seek to understand how things mostly “go 
right” as an explanation for how things sometimes “go wrong”.59,60,68 After all, regardless of 
the outcomes, all performance ultimately flows from the same underlying processes, with the 
same behaviors and practices.59 Therefore, if we want to support and enhance the capacity 
for safe performance, we must first increase our understanding of everyday practice (work-

Figure 2. The normal distribution of outcomes of everyday work and the current focus for learning.
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1
as-done), and how this relates to concepts of how work is done held by those removed from 
the sharp end (work-as-imagined).60 Currently there is only limited research on how this 
approach could best be used to enhance healthcare improvement and questions remain about 
how exactly we can learn from everyday practice rather than specifically defined cases as 
well as what should we study, how and when. One method that has been developed to study 
everyday practice is the Functional Resonance Analysis Method (FRAM), which visualizes 
essential activities of a work process, including their interactions and variability.69 Renowned 
safety experts, such as James Reason, have endorsed this method and the underlying theory 
as a way forward to improve safety in complex systems, such as healthcare.70 While FRAM has 
been used in other industries, such as aviation and air traffic management,71–73 uptake is still 
limited in the medical field.74,75

Aims and outline of this thesis
The objective of this PhD thesis was to study how processes for learning from adverse out-
comes could be optimally used, both individually and collectively, to continuously improve 
healthcare. Specific research questions included:
How can we learn most effectively from adverse outcomes:
(i) based on case discussions at morbidity and mortality conferences;
(ii) by integrating available aggregate-level data (eg, incidents, patient experiences);
(iii)  in context of everyday practice that produces adverse as well as desired outcomes; 
 in order to continuously improve healthcare?

The first three chapters of this thesis present quantitative and qualitative studies with the aim 
of identifying factors for successful learning from adverse events discussed at morbidity and 
mortality conferences, healthcare’s oldest practice for learning and improvement.

In chapter 2, the study objective was to identify strengths and challenges of different formats 
for M&M, comparing surgical M&M practices of an American and Dutch teaching hospital, 
as well as their participants’ expectations and experiences. 

Chapter 3 assesses factors that may hamper or facilitate success of M&M (i.e., whether 
learning and improvement occurs), through qualitative analysis of semi-structured interviews 
with the conference’s participants.

In chapter 4, the frequency and type of lessons for patient care identified during eight years 
of surgical M&M were studied to assess the focus and sustainability of learning at this confer-
ence.

The following chapters examine how integration with other types of routinely collected data 
could further enhance learning and improvement processes in hospitals.

In chapter 5, independent data collection systems for patient complaints, incidents and 
adverse events, were linked at the patient level to assess the complex relationship between 
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events co-occurring in admissions, which may reveal valuable information for improvement 
efforts.

The value of information from the patient perspective is more closely examined in chapter 
6 and chapter 7, which examine the use of patient complaint letters and the use of patient 
experience survey data for improvement respectively.

Chapter 8 aims to study how hospital communication data, obtained from text paging be-
tween clinicians, may help to identify domains for improvement of patient care. The technique 
of natural language processing is used to examine this information source with large volumes 
of free-text data.

The potential value of learning from everyday practice was examined in the next two chapters. 
Well-known problem areas may best serve as targets for these types of studies that seek to 
understand how a process usually ensures safe and high-quality care. Therefore, in Chapter 
9, the process of preoperative anticoagulation management was studied in an Australian and 
Dutch teaching hospital using FRAM. The aim of this study was to examine the usability and 
value of FRAM for safety improvement in healthcare. Chapter 10 presents a perspective on 
how principles of the Safety-II and Just Culture theories on learning from everyday practice 
in a culture of trust, learning and accountability, could be applied to learning from sentinel 
events in healthcare.

Chapter 11 provides a general discussion with future perspectives, and a summary is enclosed 
in chapter 12.
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1
GLOSSARY OF TERMS
Adverse outcomes  Term used in this thesis to refer to adverse events, incidents, sentinel 

events, patient complaints and negative patient experiences.
Adverse event1  An undesired patient outcome that may or may not be the result of an 

error; sometimes referred to as a ‘complication’.
Incident2  An event or circumstance that could have resulted, or did result, in 

unnecessary harm to a patient.
Medical error3  An adverse event or near miss that is preventable with the current state 

of medical knowledge.
M&M4  The morbidity and mortality conference, a traditional forum that 

provides clinicians with an opportunity to discuss medical error and 
adverse events.

Patient safety5  The avoidance, prevention and amelioration of adverse outcomes or 
injuries associated stemming from the processes of healthcare.

Second victims6  Healthcare professionals who have been involved in a patient safety 
incident, medical error or adverse event, for which they feel personally 
responsible and experience emotional distress.

Sentinel event  Harmful incident that causes a severe adverse event. In the Nether-
lands, these cases need to be reported to the Dutch Healthcare Inspec-
torate.

1Thomas EJ, Brennan TA. Errors and adverse events in medicine: An overview. In: Vincent C, ed. Clinical Risk 
Management: Enhancing Patient Safety. London: BMJ Publishing, 2001, pp. 31–43.
2 World Health Organization. The Conceptual Framework for the International Classification for Patient Safety. 
Version 1.1. Final Technical Report. 2009. Available from http://www.who.int/patientsafety/taxonomy/icps_
full_report.pdf (Accessed 8 September 2017)
3 Quality Interagency Coordination Task Force. Doing What Counts for Patient Safety: Federal Actions to Re-
duce Medical Errors and Their Impact. Washington, DC: Quality Interagency Coordination Task Force, 2000.
4 Deis et al. Transforming the Morbidity and Mortality Conference into an Instrument for Systemwide Im-
provement. Agency for Healthcare Research and Quality (US); 2008. Available at: http://www.ncbi.nlm.nih.gov/
pubmed/21249895 (Accessed 8 September 2017)
5 Vincent C. Patient Safety. Edinburgh: Elsevier Churchill Livingston, 2006
6 Dekker SWA. Second victim: Error, guilt, trauma and resilience. Boca Raton, FL, CRC Press/Taylor & Francis, 
2013.
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ABSTRACT

Objective
To assess formats for surgical morbidity and mortality conferences (M&M) for strengths and 
challenges.

Design
A mixed methods approach with local observations to assess key domains of M&M practice 
(i.e., goals, structure, and process/content) and surveys to assess participants’ expectations 
and experiences.

Setting
Surgical departments of two teaching hospitals (Boston, USA, and Leiden, Netherlands).

Participants
Participants of surgical M&M, including attending surgeons, residents, physician assistants, 
and medical students (total n = 135).

Results
Surgical M&M practices at both hospitals had education as its overarching goal, but varied 
in structure and process/content. Expectations were similar at both sites with ≥ 80% of 
participants (n = 90; 67% response) expecting M&M to be focused on education as well as 
quality improvement (QI), blame-free, mandatory for both residents and attendings, and to 
lead to changes in clinical practice. However, compared to expectations, significantly fewer 
participants at both sites experienced: a QI focus (both P<.001); mandatory faculty attendance 
(P=.004; P<.001) and changes to practice (both P<.001). In comparison, at the site where an 
active moderator and QI committee are present, respondents seemed more positive about 
experiencing a QI focus (73% vs. 30%) and changes to practice (44% vs. 16%).

Conclusion
Despite variation in M&M practice, the same (unmet) expectations existed at both hospitals, 
indicating that certain challenges may be more universal. M&M was reported to be well-
focused on education, and certain aspects (e.g., active moderator, QI committee) seemed 
beneficial, but expectations were not met for the conference’s focus and function for QI. 
Greater exchange of ‘best practices’ for M&M may enhance the conference’s value for improv-
ing surgical care.

Key words: morbidity and mortality conference; continuing education; quality improvement; 
patient safety.
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INTRODUCTION

Morbidity and Mortality conferences (M&M) are an established and honored practice in 
surgery, aiming to improve surgical care through case-based learning.1–3 M&M practice is 
specifically related to the ACGME core competencies ‘practice-based learning’ and ‘systems-
based practice’, but ultimately has the potential to address all six core competencies.4–6 While 
both education and quality improvement (QI) are shared goals for most surgical M&M 
conferences, considerable heterogeneity in M&M practice is apparent in the literature.1–3,6–13

M&M practice has been categorized in three domains, including ‘goals’, ‘structure’ (e.g., 
frequency and participants) and ‘process/content’ (e.g., case selection, presentation and 
discussion)5–7 , which have been discussed in various studies. However, fewer than half of 
all surgical M&M studies included in a recent systematic review of the M&M literature,7 
discussed all domains. Together with the absence of consensus on a best practice for M&M, 
the limited exchange of practices poses challenges for institutions seeking a format that best 
fits the local context and is still effective to drive learning and improvement. Variation in 
M&M practice may to some extent be appropriate to account for contextual differences and 
to meet local needs. In any case, this variation offers an opportunity to share and learn from 
each other’s (best) practices.

This study sought to evaluate all domains for surgical M&M practice in relation to partici-
pants’ perspectives at two hospitals with different formats for surgical M&M. A mixed methods 
approach was used, including local observations and surveys of participants’ expectations and 
experiences of M&M. We hypothesized that comparison of the different formats would reveal 
different strengths and challenges, but that participants’ expectations would be more similar. 
The aim of this study thus was to compare practices and the extent to which expectations 
matched experiences in order to learn from each other’s strengths and challenges.

METHODS

Design and setting
This mixed methods study assessed M&M practices of the surgical departments of tertiary 
teaching hospitals Brigham and Women’s Hospital (Boston, USA) (BWH; Hospital 1) and 
Leiden University Medical Center (Leiden, the Netherlands) (LUMC; Hospital 2). Both 
departments have a long tradition of surgical M&M and seek to continuously improve their 
practice, but have different formats, which allows for comparison and exchange of practices. 
Just as surgical M&M practice is thought to have emerged in the early 20th century in the 
USA,2 so too is it considered common practice in the Netherlands for over a century. In prior 
publications, both departments have described specific aspects of their practices, such as 
special M&M conferences at the beginning of the curriculum at BWH14 and routine doctor-
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driven adverse outcome reporting used for M&M at LUMC since 1997.15 Both the ACGME 
and the Dutch Central College of Medical Specialists mandate residency programs to organize 
M&M conferences.16,17 While the institutions are of similar size (BWH: 793 beds; LUMC: 882 
beds), the BWH Department of Surgery includes more and larger-sized surgical divisions that 
participate in the surgical M&M (Appendix 1).

For the qualitative part of this study, M&M conferences were observed by a single observer 
(MSdV) at both sites, which resulted in written descriptions that were presented to local 
M&M leaders for verification. Observations were guided by key elements of M&M practice 
identified through review of the literature and preceding interviews with involved clinicians 
at both centers. To quantitatively assess expectations and experiences of M&M, identical 
anonymous surveys (Table 1) were distributed at both sites. At Hospital 1, printed surveys 
were distributed, after verbal instructions, among all participants (n=80) at a regular surgical 
M&M conference without prior announcements. Surgical attendings, residents and physician 
assistants of Hospital 2 (n=55) were invited per email to fill out the survey online (Survey-
Monkey; in Dutch) and reminders were sent after 1 and 2 weeks. Survey design was based 
on the observations and key elements found in the literature and included six statements 
covering the three domains of M&M practice: goals (focus of M&M7), structure (mandatory 
presence6,12) and process/content (blame free environment 2,8 and changes to individual prac-
tices8,18). Expectations and experiences were measured on 5-point Likert scales (0-4), ranging 
from ‘strongly disagree’ to ‘strongly agree’ and ‘never (±0%)’ to ‘every time (±100%)’(Table 
1). A 5-point scale was used to provide respondents with a neutral response category (2), 

Table 1. Survey assessing expectations and experiences of M&M practice.

Expectations
(how much it should be)

Experience
(how much it is currently)1

1. The primary focus of M&M is 
education.

strongly disagree - disagree - neutral - 
agree - strongly agree

never - rarely - sometimes - 
often - every time

2. The primary focus of M&M is 
quality improvement.

strongly disagree - disagree - neutral - 
agree - strongly agree

never - rarely - sometimes - 
often - every time

3. M&M is free of ‘shame and blame’.
strongly disagree - disagree - neutral - 

agree - strongly agree
never - rarely - sometimes - 

often - every time

4. M&M attendance is mandatory for 
attendings.

strongly disagree - disagree - neutral - 
agree - strongly agree

never - rarely - sometimes - 
often - every time

5. M&M attendance is mandatory for 
residents.

strongly disagree - disagree - neutral - 
agree - strongly agree

never - rarely - sometimes - 
often - every time

6. M&M leads to changes to my 
clinical practice.

strongly disagree - disagree - neutral - 
agree - strongly agree

never - rarely - sometimes - 
often - every time

A. What is a key factor for success of your M&M conference?

B. Suggest one idea that, if implemented, would be most likely to improve the quality of your M&M conference.

My current position is: attending surgeon - surgical fellow/trainee - physician assistant - medical student - nurse - other.
1 The following explanation was provided below this caption: ‘never ±0%, rarely ±25%, sometimes ±50%, often 
±75%, every time ±100%
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but also with more gradations of (dis)agreement (0 and 1; 3 and 4), to prevent tendencies to 
over-select the center of the scale to avoid voicing extreme opinions (central tendency bias), 
or tendencies to disproportionately select extreme categories (extreme response styles)19. Two 
open-ended questions asked participants to identify a key factor of success of their confer-
ence and to suggest an idea most likely to improve its quality. Ethical approval was obtained 
from the Institutional Review Board (#2016P001807) in the American hospital, and was not 
required for this type of study under Dutch law.

Analyses
Characteristics of local M&M practices were compared across the three domains (i.e., goals, 
structure, process/content).5–7 Positive and negative response categories for expectations and 
experiences were clustered (i.e., 0 and 1; 3 and 4) without changing the valence (i.e., nega-
tive, neutral or positive) to allow for statistical comparison. This resulted in 3-point scales for 
expectations (1: (strongly) disagree; 2: neutral; 3: (strongly) agree)) and experiences (1: (less 
than) rarely; 2: sometimes; 3: (more than) often), which were also used to visualize the survey 
data. Proportions of participants reporting to expect (i.e., (strongly) agree)) and experience 
(i.e., (more than) often) were compared per statement using McNemar’s test for paired data 
(i.e., % expected vs. % experienced). Missing values were excluded. A statistically significant 
difference between expectations and experiences reported for a statement within a hospital, 
was defined as an unmet expectation. Responses of attendings were compared with those of 
others using the Chi-square test or Fisher’s Exact test if expected count was less than five. 
Statistical analyses were conducted using SPSS software (version 23, IBM, SPSS Inc., Chicago, 
IL, USA).

RESULTS

Characteristics of M&M practices are compared across three domains in Table 2, and main 
similarities and differences will be discussed below. Additional details are presented in Ap-
pendix 1.

Similarities of M&M practices
Education is the overarching goal of surgical M&M at both institutions. Additional goals 
include identifying QI opportunities, and longitudinal education on patient safety (Table 2). 
M&M conferences are organized (bi)weekly with a duration of one hour. Surgical residents 
are required to attend M&M, and faculty attendance is encouraged. To enhance attendance, 
both hospitals have blocked time for M&M in clinic and (elective) operating schedules, and 
sign-in sheets are used to further promote this. Surgeons that have been involved in cases are 
expected to be actively involved in the preparation and to be present during the presentation 
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of the case. Residents prepare and perform M&M case presentations, guided by attending 
supervisors, fixed presentation formats and projected slides. Formal systems to track progress 
and effect of derived actions for QI are lacking, which is recognized as an important future 
goal at both hospitals.

Differences of M&M practices
Case collection occurs through manual reporting at Hospital 1. At Hospital 2, routine ad-
verse event reporting, integrated into electronic health records, compiles an electronic list 
of all potential cases. Cases are selected by the moderator at Hospital 1, who then invites 
the involved residents to present the cases at M&M. Residents at Hospital 2 are scheduled 
to present at M&M and may select a case to present regardless of their involvement (Table 
2). Participants are offered continuing medical education (CME) credits at Hospital 1 only. 
The single moderator at Hospital 1 has an active role, contributing to time efficiency (3 cases 
per one-hour conference) and interactivity of the discussion among participants seated in 
rows (i.e., theater style). There is less active intervention by moderators of Hospital 2, where 
moderators alternate each conference, and a less tight time schedule (1 case per one-hour 
conference) leaves more time for discussion with a smaller audience, all seated around a 
table. Hospital 1 has a dedicated Surgical Quality Improvement Committee, of which many 
members are present at M&M, with the capacity to identify proposed ideas and assign them 
to people for implementation. There is no such committee at Hospital 2, where action items 
are spontaneously and informally assigned to participants.

Survey
The survey was completed by 90 respondents (Hospital 1: n=53, response: 66%; Hospital 2: 
n=37, response: 67%), most of which were attendings, followed by residents (Table 3).

Similarities of expectations and experiences of M&M
Similar expectations were expressed by respondents of both hospitals. On average, 9 out of 
10 participants (strongly) agreed that the surveyed items should be part of M&M (Hospital 
1: 90% [79-98%]; Hospital 2: 89% [78-100%]) (Figure 1-2). Both a focus on education and a 
focus on QI were expected (Hospital 1: 98% vs. 93%; Hospital 2: 93% vs. 78%). Most respon-
dents expected that M&M would change their clinical practice (80%/88%) (Figure 1-2). At 
both sites, just as many respondents expected mandatory attendance for attendings as did for 
residents (Hospital 1: both 94%; Hospital 2: both 87%).

Reported experiences also showed many similarities. The same items were least often 
experienced, including mandatory attendance for attendings (Hospital 1: 43%; Hospital 2: 
24%) and changes to practice (Hospital 1: 44%; Hospital 2: 16%) (Figure 1-2). At both sites, 3 
out of 10 respondents reported to experience an M&M free of ‘shame and blame’ sometimes 
or rarely (none reported ‘never’), which included attendings as well as residents (Figure 1-2).
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Unmet expectations were identified within hospitals, with the following items being sig-
nificantly more often expected than experienced: a focus on QI (Hospital 1: 98% vs. 73%; 
P<.001) (Hospital 2: 92% vs. 30%; P<.001), mandatory attendance for attendings (Hospital 
1: 94% vs. 43%; P=.004) (Hospital 2: 87% vs. 24%; P<.001) and resulting changes to clinical 
practice (Hospital 1: 80% vs. 44%; P<.001) (Hospital 2: 88% vs. 16%; P<.001). Reported suc-
cess factors could be grouped into 8 and 10 categories at both hospitals respectively, of which 
6 overlapped, including: review of literature/data; discussion quality; educational value/focus; 
attendance (mandatory); organization/format and constructive environment (Table 3).

Table 2. Comparison of surgical M&M practices of two hospitals across three domains for M&M practice.

Hospital 1 Hospital 2

Goals Education (both individual/departmental) to improve quality of care

Structure

Frequency Once every week (7 a.m.) Once every 2 weeks (4 p.m.)

Location Same auditorium Alternating meeting rooms

Cases/duration 3 cases/60 min 1 case/45-60 min

Clinical 
activities

No elective surgeries or outpatient clinic appointments planned

Participants
Faculty, residents, PAs, nurses, students

Seated in rows (theater style), some standing
Faculty, residents, PAs, students
Round-table setting, all sitting

Attendance
Required for residents, encouraged for 

attendings
Sign-in sheets (CME credits)

Required for residents, encouraged for 
attendings

Sign-in sheets (no credits)

Presenter Senior resident or fellow involved in case Resident scheduled to present at M&M

Attending surgeon as supervisor

Moderator Staff surgeon (same individual); active role Staff surgeon (alternating); less active role

Process/content

Case reporting
Weekly report by most senior resident/fellow 
on each service (email to Education Office)

Routine adverse event reporting in EHR

Case selection Moderator selects from cases reported
Scheduled residents select with supervisor,

using case list in EHR/own experience

Presentations
3 x 15-min presentations with projected slides 1x 25 min presentation with projected slides

Fixed presentation format, incl. literature review, local data
and classifications systems for structured analyses (e.g., Clavien-Dindo classification).

Discussions
3 x 5-min discussions

with interactive text-polling
1 x 20-40 min discussion

Assistance
Audio visual services staff present
Breakfast and beverages provided

Snacks and beverages provided

Actions plans
Quality Committee

(present at M&M, also to present results)
Spontaneously/informally
assigned to participant(s)

Repositories Digital repository for presentations (slides)

Follow-up/
Feedback

No formal system to follow-up on plans or feedback on effect

PA, Physician Assistant. CME, Continuing Medical Education
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Table 3. Respondent characteristics and reported success factors and ideas for improvement.1

Hosp. 1
n (%)

Hosp. 2
n (%)

Respondents’ current 
position

Attendings 20 (38) 20 (54)

Residents 12 (23) 14 (38) 

Physician Assistant 3 (6) 3 (8) 

Medical Student 12 (23) - 

Missing 6 (11) - 

total 53 37

response rate (%)2 (66%) (67%) 

Key factors for success3 Review of literature/data 9 (24) 1 (3)

Discussion quality 5 (14) 11 (28) 

Presentation quality 5 (14) - 

Educational value/focus 4 (11) 3 (8) 

Attendance (mandatory) 4 (11) 3 (8) 

Moderator quality 3 (8) - 

Organization/format 3 (8) 3 (8) 

Constructive environment 2 (5) 1 (3) 

Regularity - 5 (13) 

Limited number of cases - 3 (8) 

Fixed presentation format - 1 (3) 

Focus on improvement - 3 (8) 

total 37 40

Suggestions for 
improvement4

Increased faculty attendance 4 (17) -

Bigger room 4 (17) - 

Improve case selection 2 (8) 4 (12) 

Improve communications 2 (8) - 

System-level improvements 2 (8) - 

Stop interactive polling 2 (8) - 

Track/feedback improvements 1 (4) 6 (18) 

Subspecialty M&M instead - 5 (15) 

Stronger focus on improvement - 5 (15) 

More decision-making details - 2 (6) 

Strive for completeness 2 (6) 

total 24 34

Hosp., Hospital (i.e., surgical departments of 1: Brigham and Women’s Hospital, Boston, USA, and 2: Leiden 
University Medical Center, Leiden, the Netherlands).
1 Column percentages. Some respondents reported two success factors or ideas for improvement.
2 Hospital 1: 53 of 80 (66%); Hospital 2: 37 of 55 (67%).
3 Reported by 29 (55%) and 31 (84%) of respondents at Hospital 1 and 2 respectively. Other (n=1) reported 
factors include at Hospital 1: ‘opportunity for discussion between different specialties present’; fixed presenta-
tion format’; at Hospital 2: ‘timing’; ‘relevance’; ‘insight in complex cases’; ‘residents’ input’; ‘faculty supervisor’; 
‘discuss many cases’; and at both: ‘different specialties present.’
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Differences between expectations and experiences of M&M
Gaps between expectations and experiences seemed larger and more common at Hospital 
2, where unmet expectations were identified for two additional items, including absence of 
shame and blame and mandatory attendance for residents (Figure 1-2). While responses of 
attendings did not differ from other respondents at Hospital 1, attendings at Hospital 2 less 
often expected a focus on education (65% vs. 94%; P=.048) and less often experienced a focus 
on QI (10% vs. 53% ; P=.004) compared to residents or physician assistants.

Most frequently reported success factors were ‘review of literature/data’ at Hospital 1 (24%) 
and ‘discussion quality’ at Hospital 2 (28%) (Table 3). Most frequently reported suggestions for 
improvement were increased faculty attendance (17%) and a bigger room (17%) at Hospital 1, 
while suggestions at Hospital 2 mostly concerned tracking of and feedback on improvements 
(18%), subspecialty instead of departmental M&M (15%) and a stronger focus on QI (15%).

DISCUSSION

This study used a mixed methods approach to evaluate surgical M&M practices of two hos-
pitals with a long tradition of M&M. The M&M practices shared similar goals, but differed in 
various aspects on the domains of structure and process/content. Despite these differences, 
the same expectations for M&M were reported at both sites: most participants expected M&M 
to be focused on both education and QI, to be blame-free, mandatory for both residents and 
attendings, and to lead to changes to one’s clinical practice. However, at both hospitals, sig-
nificantly fewer participants experienced: a focus on QI; mandatory faculty attendance; and 
changes to clinical practice.

While surveys about M&M have been published before,10,20,21 no prior studies have related 
experiences and (unmet) expectations for key aspects of M&M to observed differences in 
practice, and descriptions of all key domains of M&M practice are only rarely covered (i.e., 
goals, structure, process/content).7 This mixed methods approach allowed exploring differ-
ences and similarities in various aspects of M&M practice as well as participants’ perceptions.

4 Reported by 22 (42%) and 29 (78%) of respondents at Hospital 1 and 2 respectively. Other (n=1) suggestions 
include at Hospital 1: ‘rotate moderator’; ‘have a senior attending comment in addition to residents comments 
on causality of their complication’; ‘point/counterpoint topics’; ‘implementable QA plan discussion’; ‘call in re-
motely’; ‘multi-institutional participation’; ‘change to later time’; and at Hospital 2: ‘better support’; ‘attendance’; 
‘more frequent’; ‘documentation’; ‘more questions to audience’; ‘presenters based on involvement’; ‘more litera-
ture’; ‘merge with other mortality case presentations’; ‘more general themes’.
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Shared challenges
Most participants reported that M&M was well-focused on education, but expectations were 
not met for its QI function, in terms of a focus on QI and subsequent changes to clinical 
practice. This might be related to the observed lack of formal systems for follow-up of QI 
plans at both hospitals, which might hamper ‘closing the quality loop’ on the individual and 
system level.5,13 Recording and monitoring of plans is associated with increased effectiveness 
for QI, but often not part of M&M,22,23 nor of many other practices for learning and improving 
in healthcare (e.g., incident reporting), which often lack attention for dissemination, follow-
up and feedback.13,24–27 Dedicated task groups or committees, as used at Hospital 1, facilitate 
translating discussions into actual improvements.4,9,13,28 This may explain why Hospital 1 
respondents more often experienced QI aspects than colleagues at Hospital 2, where such 
a committee is absent (QI focus: 73% vs. 30%; changes: 44% vs. 16%). However, most par-
ticipants still expected more from M&M’s function for QI, indicating that both departments 
could benefit from dedicating time at M&M to tracking prior QI initiatives. To allow time for 
this form of follow-up, programs could consider limiting the number of cases per conference 
(as in Hospital 2) or time spent per presentation or discussion (as in Hospital 1).

Similar to many other institutions, both Hospital 1 and 2 only formally require residents to 
attend. This study revealed, however, that M&M participants also expect mandatory faculty 
attendance. Unmet expectations for M&M attendance might be related to unmet expectations 
for the QI function of M&M. Lack of feedback on the changes that result from ideas partici-
pants helped generate at M&M, might negatively impact belief in the value of the conference 
and hence motivation to attend.5,13 A prior study revealed that motivations to participate in 
M&M mostly related to individual or team-based improvement.21 When M&M proves useful 
to its participants, this will likely act as a positive feedback loop28 as well as improve attendance 
rates.8,10 The importance of faculty attendance at M&M has been highlighted in prior stud-
ies,5,6,22 but actionable recommendations to promote attendance rates are lacking. The present 
study suggests that sign-in sheets and blocking time in clinic and surgery schedules, used at 
both hospitals to enhance attendance, may not provide enough incentives, as respondents still 
supported the statement that faculty attendance should be mandatory. While the expectation 
of faculty attendance could be made more explicit, feasibility should be carefully examined, 
as it may interfere with other clinical duties, such as appointments at remote locations of the 
hospital.

Strengths of different formats
Gaps between expectations and experiences seemed larger at Hospital 2 and were more 
frequent. Based on our observations, we partly attribute this to the more active role of the 
moderator in Hospital 1, often considered a key feature of success for M&M.6,21,22 As unmet 
expectations for mandatory attendance for residents were only present at Hospital 2, offering 
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educational points such as (a local equivalent to) CME credits, as practiced at the Hospital 1, 
might provide an additional incentive.

Reported success factors were mostly linked to presentations at Hospital 1, and to discus-
sions at Hospital 2, which might also be related to differences in M&M formats. M&M confer-
ences at Hospital 1 include three case presentations, and presenters are always acquainted with 
cases. Hospital 2, however, allows more time for discussion by only discussing a single case, 
and uses a round-table setting, which may further increase the focus on the discussion. An 
optimum balance should be found between time devoted to presentations and discussions, 
but there is no decisive evidence favoring a certain number of cases.6,7,10,23

Many studies show benefits of using visual aids and standardized formats that include lit-
erature and data (e.g., National Surgical Quality Improvement Program).12,13,21,23,29 These were 
used at both sites and might have contributed to the positive results for the educational focus 
of M&M. Despite that discussion quality was often reported as success factor and despite 
practical differences (e.g., moderator style, table setting), still 3 out of 10 respondents at both 
sites reported to only ‘sometimes’ or ‘rarely’ experience a conference free of shame and blame, 
highlighting the difficult and delicate nature of M&M practice.2,8,20

Study strengths and limitations
Strengths of this study include its multi-institutional, multi-national and mixed-methods 
design with good survey response rates, enabling quantitative and qualitative evaluations of 
practices for surgical M&M. This study also has important limitations. First, it remains unclear 
to what extent the findings are generalizable to other institutions. The provided descriptions 
of M&M practices may help relate the findings to other specific settings (e.g., smaller sized 
departments may bear more resemblance to Hospital 2). The small survey was deliberately 
chosen to enhance feasibility, but limits the richness of information. Survey response differ-
ences between hospitals must be interpreted with caution. The risk of socially desirable an-
swers may be greater at Hospital 1 as a survey in a conference room may feel less anonymous 
than an online survey, used at Hospital 2. The survey at Hospital 1 was not announced in 
advance, which strengthens our belief that attendees at this particular conference were an 
accurate representation of those who usually attend. However, cultural differences may have 
affected responses to Likert scales as the Dutch are known to express strong opinions,30 while 
Americans may have a stronger tendency to focus on positive rather than negative aspects.31 
For these reasons, the two sites were only compared using descriptive statistics and unmet 
expectations that were identified within hospitals.

Future directions
This study suggests additional leads to achieve further gains in M&M practice. To adapt this 
traditional practice for surgical education to contemporary needs, M&M should be used as a 
platform for improvement, which further allows M&M to be linked to other ACGME require-
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ments such as education on patient safety and QI strategies.13,32 To guide efforts towards best 
practices for M&M, future research should disseminate actionable recommendations on how 
to best organize M&M with a noticeable QI focus and effect, implement routine tracking of 
progress and effect of prior actions, and how to achieve (mandatory) faculty attendance.

CONCLUSIONS

Despite well-known practice variation in surgical M&M practice, challenges to meet certain 
expectations for M&M may be more universal. While only residents were required to attend 
conferences, M&M participants expected mandatory faculty attendance as well. Expectations 
for the educational focus of M&M were met, and certain features of M&M seemed beneficial, 
but expectations were not met for the conference’s focus and function for QI at both sites. 
Greater exchange of best practices could guide improving M&M’s function for QI, which 
includes effecting, as well as demonstrating, its value for improving surgical care.
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APPENDIX

Appendix 1. Descriptions of surgical M&M practices at Brigham and Women’s 
Hospital (BWH) (Hospital 1) and Leiden University Medical Center (LUMC) 
(Hospital 2).

Divisions
At Hospital 1, the surgical M&M conference usually includes the following divisions: colorec-
tal, vascular, bariatric, trauma, transplant, and minimally invasive surgery, and surgical oncol-
ogy, with a total of 156 attendings and 88 residents. Attendance data reveal that 58 of these at-
tendings have gone to at least one M&M conference last year, of which a group of 38 regularly. 
Conferences usually have around 80 participants. Other divisions attend intermittently and 
not routinely, including cardiac surgery, thoracic surgery, plastic surgery, orthopedic surgery, 
urology, and ENT. At hospital 2, surgical M&M includes general, colorectal, vascular, trauma, 
surgical oncology, pediatric and transplant surgery with a total of 25 attendings, 5 physician 
assistants, and approximately 25 residents, among which all are regular participants of their 
M&M conference.

Structure
The conferences are planned at the same time every week (Hospital 1) or two weeks (Hospital 
2). For the role of moderator, Hospital 1 has designated a single attending surgeon, while all 
faculty members alternately fulfill this role at Hospital 2. This role is also carried out differ-
ently: the Hospital 1 moderator plays a notably more active role in leading the discussion and 
chairing the meeting compared to moderators at Hospital 2 as he more actively intervenes 
(using a microphone) to promote interactivity as well as time efficiency.

Case selection
Cases with potential for M&M are reported each week by the senior-most resident or fellow 
on each service at Hospital 1 via emails to the Surgical Education Office. Their moderator 
then selects cases for M&M from the list of reported cases. At Hospital 2, residents and 
physician assistants, under faculty supervision, routinely report all adverse events during 
hospitalization or at patient discharge into an system for adverse event reporting integrated 
into the electronic health record (EHR) software. This enables automated selection of cases 
with severe (i.e., leading to reoperation, irreversible harm or death) or more than two adverse 
events resulting in a case list with potential cases for M&M. The residents scheduled to pres-
ent at M&M may select a case, using the case list compiled by the EHR-integrated reporting 
system or drawing from their own experience, in consultation with the attending assigned as 
supervisor. Both programs expect the involved attending to be present during presentation 
of their case. Sometimes conflicts do emerge (e.g., emergency surgery), but presentations are 
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usually rescheduled if that happens. Involved attendings are also involved during preparation, 
as resident presenters are supervised by the attending involved in the case or approach him/
her to discuss case details in advance of M&M.

Presentations
All presentations are supported by projected slides, following a fixed format that includes a 
summary of the case followed by a review of literature, published and local data (e.g., using 
NSQIP Surgical Risk Calculator or local registries). Hospital 1 requires residents to propose a 
QI project that could address the problem covered in the case. Both hospitals use classification 
systems for categorization of complications reflecting consequences for the patient: Hospital 
1 uses the well-known Clavien-Dindo classification (Dindo D, Demartines N Clavien P-A. 
Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 
patients and results of a survey. Ann Surg 2004;240(2):205-13), and Hospital 2 uses the clas-
sification of Association of Surgeons of the Netherlands (‘NVvH’)15 with four severity levels 
reflecting consequences for patients, including I: recovery without (re)operation; II: recovery 
after (re)operation; III (potential) irreversible harm; IV: death. At Hospital 1, the discussion is 
supplemented (since 6/2015) by an interactive polling system, where the audience members 
use their cell phones to vote on which factor (e.g.,, patient, clinician, team, systems, or current 
medical technology limitations) was the primary contributor to the adverse outcome.

To provide a reference for M&M-derived knowledge, both departments store all M&M 
presentations in a digital repository. The EHR-embedded system for adverse event reporting 
at Hospital 2, also allows to log lessons for future patient care that derive from M&M, but 
these data are not used to track progress of effects of actions. Many members of the dedicated 
Surgical Quality Improvement Committee, used at Hospital 1, are present at M&M and results 
of QI initiatives are often presented at subsequent conferences.
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ABSTRACT

Objective
To explore barriers and facilitators to successful morbidity and mortality conferences (M&M), 
driving learning and improvement.

Design
This is a qualitative study with semistructured interviews. Inductive, thematic content analysis 
was used to identify barriers and facilitators, which were structured across a pre-existing 
framework for change in healthcare.

Setting
Dutch academic surgical department with a long tradition of M&M.

Participants
An interview sample of surgeons, residents and physician assistants (n=12).

Results
A total of 57 barriers and facilitators to successful M&M, covering 17 themes, varying from 
‘case type’ to ‘leadership’, were perceived by surgical staff. While some factors related to M&M 
organisation, others concerned individual or social aspects. Eight factors, of which four were 
at the social level, had simultaneous positive and negative effects (e.g.,‘hierarchy’ and ‘team 
spirit’). Mediating pathways for M&M success were found to relate to available information; 
staff motivation; and realisation processes.

Conclusion
This study provides leads for improvement of M&M practice, as well as for further research 
on key elements of successful M&M. Various factors were perceived to affect M&M success, of 
which many were individual and social rather than organisational factors, affecting informa-
tion and realisation processes but also staff motivation. Based on these findings, practical 
recommendations were formulated to guide efforts towards best practices for M&M.

Key words: morbidity and mortality conferences; quality improvement; patient safety; con-
tinuing education; barriers and facilitators; professionals; providers.
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INTRODUCTION

The morbidity and mortality conference (M&M) is a deep-rooted tradition in surgery, adopted 
by many other medical specialties, aiming to serve both educational and quality improvement 
(QI) purposes.1,2 M&M additionally provides opportunities to teach principles of patient 
safety and QI, which are current requirements for residency education.3–5 Despite similar 
objectives, significant variation exists in M&M practice.1,3 Case presentations and discussions 
may highlight important learning points, but implementation and follow-up often receive less 
attention at the conference, which is a known challenge for many improvement practices in 
health care.5–9

M&M practice variation is likely related to the fact that key factors for successful M&M, 
driving learning and improvement, remain largely unclear. Factors that have been reported 
include organisational aspects, such as a structured approach to review events,10,11 using mod-
erators,2,12–14 and participation of all involved staff, 10,15,16 which were corroborated by survey 
studies.3,17–20 Except for the importance of a safe, blame-free environment,2,12 the impact of 
non-organisational factors, such as team dynamics, has not been considered. While learning 
and change theories stipulate that these processes occur at different levels, affected by various 
factors at the individual and team level,21–24 it remains unknown to what extent these factors 
effect learning and improving processes at M&M.

We hypothesized that barriers and facilitators to successful M&M, resulting in learning 
and improvement, also exist at the individual and social level. To obtain a broad and nuanced 
understanding of the complexity of factors influencing M&M success, a qualitative approach 
was used. Qualitative studies have rarely been used to study M&M, but can yield rich insights 
that may not be revealed by quantitative assessments. The purpose of this study was to en-
hance understanding of the barriers, facilitators and mediating pathways to successful M&M, 
driving learning and improvement of clinical practice.

METHODS

A total of 12 semi-structured one-hour interviews were conducted to identify barriers and 
facilitators for successful M&M. This qualitative approach was chosen as it allows exploring 
perceptions, and encourages participants to share rich descriptions and in-depth informa-
tion.25 The number of 12 interviews was selected because of feasibility and anticipated number 
needed to reach data saturation, defined as three consecutive interviews without additional 
themes emerging.26 Purposive sampling was used to invite participants via telephone or email 
- varying gender, seniority and surgical subspecialty - to obtain a diversity of viewpoints and 
hence increase the ability to identify all relevant barriers and facilitators. Standards for report-
ing qualitative research were used to guide reporting of this study.27
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All invited agreed to participate, including six attending surgeons, five surgical residents 
and one physician assistant (PA) (four women; mean local work experience: 7.2 years [range 
1-18 years]). All worked at the surgical department of a large academic hospital in the Nether-
lands (882 beds), covering general, endocrine, vascular, gastrointestinal, paediatric, oncologic, 
trauma and transplant surgery (all represented in the interview sample). All interviewees had 
prior experience with M&M practice at other, mostly teaching, hospitals. The department 
has a long tradition of departmental M&M meetings, which gather all faculty, residents, PAs 
and medical students to discuss a single case during a 1-hour conference every 2 weeks. More 
details on the local M&M format can be found in prior publications.28,29 Cases are selected 
and presented by residents under faculty supervision (i.e., regardless of their involvement). 
A single case is presented per meeting with the aid of fixed presentation formats, which is 
followed by a 20-40 minute discussion led by a moderator.29

Prior to the interview, participants were informed about the study objectives and design. 
Identity of interviewees was kept anonymous to both colleagues and department chiefs to 
protect confidentiality and promote openness. A topic guide was developed to guide the 
interviews (Appendix 1). First, participants were asked about their overall opinion on M&M 
practice and what factors may affect M&M success, defined as a conference that results in 
learning and improvement. This broad definition was intentionally selected to allow inter-
viewees to freely explore what makes a successful M&M. Interviewees were encouraged to 
discuss experiences with M&M in both the local and other hospitals (e.g., due to hospital 
rotation during residency), as well as factors that they expected but never experienced. Fur-
ther questions related to the perceived effect of factors that are most common in the M&M 
literature, related to the conference’s structure (i.e., attendance, culture) and content (i.e., case 
selection, presentation, moderation, deriving plans).3,29 Questions about experiences with the 
local M&M were used to evoke discussion of generic success factors and barriers (e.g., what 
illustrates that your M&M is [not] free of shame and blame?)

Each interviewee was interviewed individually in a conference room of a research de-
partment in the hospital. Interviews were audiotaped and transcribed in full. Anonymized 
transcripts were analysed using thematic content analysis with an inductive, data-driven 
approach, which involved a recursive process of open coding and collocating codes into 
themes.30,31 Coding was performed in ATLAS.ti software (GmbH, Berlin, Germany) by the 
same researcher who individually conducted the interviews (MdV). This researcher has an 
MD degree and experience in research on M&M,29,32 but no professional relationship with 
interviewees as she is currently not involved in clinical work. A second coder, who was a 
research assistant with qualitative research experience, independently reviewed all coded 
transcripts for continuity of data interpretation and any miscoded statements, and discussed 
with the primary coder until consensus was reached. To guide the analysis, emerging themes 
were structured across six domains of a pre-existing framework for barriers to and incentives 
for change in healthcare, developed based on various theories and models for implementing 
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change.22 Domains included: case (adapted from ‘patient’), action (adapted from ‘innovation’), 
individual professional, social context, organisational context, and external context. Frequen-
cies of reported factors were only reported when notably high, low or different between 
residents and faculty. Factors were assessed for their direction of effect (i.e., facilitator, barrier 
or both) and their pathways to achieve a successful M&M (i.e., how exactly does this en-
hance M&M-based learning and improvement?). The mediating pathways for M&M success 
identified in this study were subsequently assessed for their relation to existing, more general 
frameworks for improvement in healthcare.22

RESULTS

A total of 57 facilitators and barriers for M&M success were reported by interviewed pro-
fessionals (Table 1). All were reported in at least three interviews, and data saturation was 
reached at the 10th interview. More facilitators than barriers were reported, with most facilita-
tors at the case level, and most barriers at the organisational level. Many facilitators could also 
serve as a barrier if absent or insufficient (e.g., motivation), but for eight factors, of which 
four were at the social level, both positive and negative effects were perceived simultaneously 
(e.g., hierarchy) (Table 1). Illustrative quotes for all facilitators and barriers are provided in 
Appendix 2. Facilitators and barriers were grouped into 17 themes, which will be discussed 
per level of the framework for change in healthcare (Table 1).

Case/action level
The type of case discussed at M&M as well as the type of action items, were reported as 
influencing factors. Cases and actions dealing with clinically relevant and attractive topics 
(i.e., high severity/frequency and surgical technical issues) were perceived to increase sense of 
urgency to bring about change (Table 1).

“We like that [surgical technique]. We’re all very practical people.” (#7)

To enhance information transfer, presenters should be skilful, well-prepared and super-
vised, using fixed presentation formats to cover the case, pertinent literature, surgical skills 
and involved system-level factors. M&M was also seen as an important opportunity to address 
soft skills, such as communication or emotional impact. Including local data and trends was 
perceived to instigate reflection and increase the sense of urgency.

“(…) about pneumonia, everyone will be like ‘oh no, boring’, but if you present a concise 
plan and numbers and those things, then, I think that’d be very nice, because that con-
cerns everyone.” (#5)
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Table 1. Facilitators and barriers to successful M&M practice, grouped in themes and structured across levels 
of a framework for achieving change in healthcare.

Theme Factor
Facilitator

(+)
Barrier

(−)

I) Case level

Type of case (1) Attractive topic +

Clinical relevance +

Value for education/improvement +

Information (2) Include local data +

Literature +

Skills education +

Information from those involved + −

Addressing system factors +

Addressing ‘soft skills’ +

Presentation (3) Qualified presenter +

Proper preparation +

Proper supervision +

Fixed format +

II) Action level

Type of plan (4) Attractive topic +

Clinically significant topic +

More disciplines involved −

Higher complexity −

Planning (5) Explicitly formulated +

Responsibility assigned + −

Time frame determined +

Included in protocols +

III) Individual level

Motivation (6) Intrinsic motivation +

Interest in specific topic +

Values/beliefs + −

Other priorities/incentives −

Participation (7) Personality + −

Realisation (8) Empowerment, control +

Forgetfulness −

IV) Social level

Culture (9) Safe environment +

Team spirit + −

Super specialization −

Leadership (10) Reinforcing attendance +

Reinforcing actions +

Hierarchy + −

Exemplary behaviour +
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Details regarding context and deliberations in cases should be obtained from those involved, 
but some residents added that (emotional) involvement might also bias judgment and hinder 
information accuracy.

Overall complexity of proposed actions was perceived as a barrier to implementation and 
considered to increase with the number of people or disciplines involved. Hence plans should 
be explicit, including a timeline and person in charge. At the same time, however, top-down 
task assignment could hinder implementation, referred to as ‘mandatory volunteerism’.

“If you just send someone off like ‘you go do that’, that won’t work, it has been proven.” 
(#9)

Table 1. Facilitators and barriers to successful M&M practice, grouped in themes and structured across levels 
of a framework for achieving change in healthcare. (continued)

Theme Factor
Facilitator

(+)
Barrier

(−)

Participants (11) Participation of experts +

Interactivity +

Audience composition/size + −

Multidisciplinary participation + −

Moderation (12) Qualified moderator +

V) Organisational level

M&M format (13) Strong focus on improvement +

M&M in specialist setting +

Communications (before/after) +

Too many cases per meeting −

No tracking of actions −

No check/feedback on effect −

Reporting (14) System for data collection +

Difficult access to data −

Lack of feedback from data −

Staff (15) Dedicated staff/committee +

Super specialization −

Staff turnover −

Other/conflicting expectations −

Time (16) Overall lack of time −

Receiving dedicated time +

VI) External level

Healthcare (17) Inevitability (‘nature’) −

Benchmarking +



54 Chapter 3

Individual level
In various ways, professionals perceived ‘motivation’ as a powerful and important facilitator for 
M&M, enhancing attendance rates, active participation, and subsequent realisation of actions 
(Table 1). Motivation was considered to improve when M&M covered topics applicable to 
one’s own practice or field of interest, or when topics were accompanied by a sense of urgency.

Individual personalities were mentioned as potential facilitators as well as barriers, as for 
example insecurity may hamper speaking up, while other personality traits could be beneficial 
in that respect. Similarly, personal values and beliefs could enhance or impede motivation to 
attend, participate and carry out actions. Feedback on actions from prior conferences was 
considered essential to demonstrate the value of M&M

“Did anything change? (…) Feedback needs to improve greatly, otherwise it’s so useless.” 
(#10)

A barrier was perceived in that staff may prioritize other activities over M&M, such as clini-
cal work or training duties (mostly mentioned by residents) or subspecialty-related activities 
(mostly mentioned by faculty).

“I’m particularly interested in my own service [i.e., subspecialty], those are my patients 
and my trainees.” (#6)

Some noted that it should be prevented that M&M is considered a ‘chore’ as this decreases 
motivation, but others considered such ‘chores’ components of professionalism.

“(…) some things are chores, but just need to be done.” (#4)

Social level
The need for a safe environment to allow for an open discussion was often expressed (Table 
1). In this respect, a strong sense of team spirit was considered beneficial (e.g., counting on 
support from peers), but also a potential barrier as one may withhold comments to avoid 
offending a colleague, referred to as ‘back-stabbing’ (Appendix 2). Super specialization in 
surgery was mentioned by all but one interviewee, and considered to have negatively affected 
team spirit, decreasing interest and motivation for topics outside one’s subspecialty.

“If you talk about pseudarthrosis, I’m sure no gastro-intestinal or vascular guy really 
enjoys it.” (#5)
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Some suggested that M&M could therefore cover more general topics or increasingly focus 
on more general aspects, such as communication skills or teamwork involved, as these are 
shared among different subspecialties.

Leadership was assigned a critical role in harnessing this desired culture through exemplary 
behaviour and actively lowering barriers to speaking up.

“It helps to see that things at times go wrong even for someone you perhaps admire, some 
expert.” (#11)

Some believed that faculty attendance may set an example to juniors, but others believed that 
mandatory attendance should be actively reinforced with staff held accountable for absences. 
All stressed that leadership should check and reinforce progress of M&M-derived actions, and 
that hierarchy helps in this respect. At the same time, hierarchy may serve as a barrier to an 
open discussion.

“If you really want to promote free speech, then faculty should emphasize that hierarchy 
is put aside during such a conference.” (#7)

To steer discussions, promoting a safe atmosphere, the use of moderators was considered 
helpful.

While high attendance rates may serve as a motivator and increase available information 
and reach, a smaller audience size may better promote a safe and open environment. Simi-
larly, audience composition (i.e., who is present) can both positively and negatively affect the 
discussion.

“You really think about who is involved and try to predict how that person will respond. 
In some cases, you’ll decide: well, I’m not going to do that here.” (#3)

Specifically, it was considered important to increase interactivity and involve experts or staff 
who had been involved in the cases, to enhance discussion quality and participant experience. 
Multidisciplinary participation was considered to provide essential information, but also to 
potentially negatively affect openness and level of discussions.

“Well then there might be some competence differences. Perhaps for some topics it could 
work, but not in general I’d say.” (#9)

Organisational/external level
With regards to the M&M format, a strong focus on improvement, and (preceding) commu-
nications were considered beneficial. Handling too many cases was mentioned as a potential 



56 Chapter 3

barrier, as it may decrease attention and time for discussing opportunities for improvement 
(Table 1). With regards to the setting, most faculty (4 of 6) advocated for subspecialty rather 
than departmental M&M, as it would allow discussions to focus on subspecialist topics, which 
would increase participants’ motivation and ability to change processes at their own ward. 
Moreover, super specialization may currently limit one’s ability to attend M&M.

“My weeks are overloaded with duties related to my subspecialty (…) An unstoppable 
phenomenon. The generic conferences suffer from it.” (#4)

Reporting systems were appreciated for their value to collect local data, but lack of feedback 
was considered a missed opportunity to increase sense of urgency for topics and encourage 
reporting behaviour. Residents currently perceived a barrier in that it was too labour-intensive 
and difficult to access local data, while this could provide essential support for case selection, 
presentations and follow-up. Many also missed systematic follow-up, evaluation and feedback 
on prior actions at M&M.

“A sort of follow-up makes it all more cohesive, of course, it’ll give you the feeling that 
you’re all involved in a sort of improvement cycle rather than scattershot.” (#8)

Lack of continuity due to typical staff turnover in teaching hospitals was considered to 
hamper (sustaining) improvements.

“With varying doctors and trainees, you simply need to repeat things.(…) another group 
arrives from another hospital, with a different standard practice, where they were used to 
do things differently.” (#9)

It was suggested, mostly by faculty, to assign dedicated staff to monitor outcome data and 
implement plans for improvement.

“(…) in task forces because they’ll put it on their agenda and have something to say about 
that topic, about quality.” (#11)

General lack of time was mentioned in all but one interview, as an important barrier to prepa-
ration, attendance and realisation of actions. Similarly, staff may face too many, sometimes 
conflicting, expectations.

“We expect single individuals to fulfil all these requirements for clinical practice, research, 
training, leadership ánd management (…) that’s thé inhibiting factor! Too many tasks 
and too many different tasks.” (#2)
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Receiving dedicated time to work on tasks arising from M&M was perceived to facilitate these 
processes.

“We rather do it at night to avoid missing surgeries, clinic or clinical… that’s the focus of 
our training, clinical practice. (…) If we decide, and acknowledge [that M&M is of equal 
importance], then I think that we should organise it in such a way that residents receive 
half a day to do these things.” (#7)

Only two external-level factors were reported: the ‘nature’ of healthcare, balancing risks and 
benefits (e.g., haemorrhage and thrombosis prevention) was perceived to prevent complete 
eradication of adverse events, and benchmarking local performance against other centres was 
often mentioned as an important facilitator, serving as a source of information and motivator.

Pathways to M&M success
The reported facilitators and barriers appeared to enhance or impede whether professionals 
are:
1) adequately informed to identify targets and plans for improvement;
2) motivated to participate in, and support, M&M practice and the ensuing actions;
3) willing and able to realise plans of action and bring about change.

Hence, ‘information’, ‘motivation’, and ‘realisation’ seemed to serve as potential mediating 
pathways by which M&M drives learning and improvement (Table 2). These pathways could 
also affect each other as, for example, information can motivate by increasing sense of urgency, 
which may ultimately enhance realisation efforts.

DISCUSSION

This qualitative study identified 57 different barriers and facilitators to successful M&M 
practice perceived by healthcare professionals, together covering 17 themes. Many factors 
concerned organisational aspects, but others related to the individual or team level, such 
as personal motivation or group dynamics. All factors affected whether participants are (1) 
motivated to participate and take action; (2) well-informed to identify targets and plans for 
improvement; and (3) willing and able to realise plans; representing the mediating pathways 
to M&M-based learning and improvement.

An important strength of this study lies in the qualitative approach, yielding nuanced 
insights that quantitative assessments cannot reveal. To illustrate, qualitative analyses revealed 
the complexity of various factors, such as hierarchy or team spirit, which appeared to have 
both positive and negative effects at the same time. Moreover, data saturation was achieved and 
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many factors and pathways described in the study appeared to closely relate to more general 
frameworks and theories of learning and change. An important limitation is the single centre 
design of this study. Th e fi ndings may particularly be representative of teaching hospitals as 
interviewees worked at an academic hospital and their prior M&M experience was mostly at 
other teaching hospitals. However, qualitative research does not pursue generalizability, but 
rather aims to explore and develop a deeper understanding of a phenomenon of interest. As 
interviewees worked in surgery these fi ndings may not be fully representative of all medical 
specialties that practise M&M. Additional qualitative research is required to reveal whether 
the same facilitators and barriers apply to other specialties. Th is is likely the case, as the generic 
mechanisms by which clinicians learn and improve through these conferences will be more 
similar. Research on M&M in other settings, such as paediatrics and psychiatry, highlight 
similar success factors, including resources (i.e., time and staff ),33,34 leadership buy-in and 
presence,34,35 input from all staff  levels,33-36 and loop closure.33,35 Furthermore, in a previous 
study, we found that departments with great variation in M&M practice shared the same ex-
pectations and challenges for M&M.29 Moreover, the study fi ndings appeared to fi t well within 
the more general frameworks for learning and improvement in healthcare (Appendix 3).

Comparison with existing literature
While M&M practice has oft en been subject of study, this is, to our knowledge, the fi rst quali-
tative study of M&M success factors. Th e present study adds novel insights into the roles of 
various individual- and social-level factors, perceived as barriers, facilitators or both simulta-
neously (Table 1) an example being ‘team spirit’, which was perceived as a potential facilitator 

Table 2. Mediating pathways to M&M-based learning and improvmeent that are aff ected by reported facilita-
tors and barriers.

 

INFORMATION (to know)
i.e., complete/clear/accessible information, presentations, data/trends, communications, 
feedback, input/discussion, dissemination.

 

MOTIVATION (to want)
i.e., participant attendance, participation, experience, engagement, support, sense of 
urgency.

 

REALISATION (to can/do)
i.e., ensure a clear objective and extensive plan, feasibility, empowerment for change, 
follow-up/tracking, (re)evaluation, sustaining.
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as well as barrier to openly voicing one’s opinions or concerns at M&M. Thus far, individual 
or team-level factors have received scant attention in the M&M literature, with the excep-
tion of the importance of ‘a blame-free culture’.2,5,12,20,37 This study confirms the importance 
of a safe environment, but also provides leads about what the desired culture or ‘mindset’ for 
M&M encompasses. It seems that M&M should elicit input from all participants,10,15,16 and 
truly value such input from all corners. In other words, attention needs to be given to both the 
sender and receiver end to harness a truly open mindset at the conference. The value of input 
from other disciplines was appreciated by interviewed professionals, but multidisciplinarity 
was also perceived as a potential threat to the open environment that is so important for 
M&M. This finding adds nuance to previous studies advocating for multidisciplinary M&M, 
expecting only positive effects.10,37-39 This study revealed three mediating pathways by which 
M&M may successfully drive learning and improvement, which were related to information, 
motivation and realisation (Table 1). While the role of motivation has received little attention 
in prior M&M research, more general publications about organisational learning or improve-
ment have stressed the important role of individual and team factors, such as motivation.21–24 
After all, leadership can create strategies and improvement plans, but this will be insufficient 
without commitment and support of front-line staff-“culture eats strategy for breakfast”.24,40,41 
Pathways to M&M success described in this study appeared to closely relate to more general 
frameworks for improvement and implementation in healthcare (Appendix 3). We attempted 
to translate the findings of this qualitative study to actionable recommendations, enlisted in 
Table 3, targeting one or more of the described pathways to M&M success. Some of these 
recommendations have been reported in prior M&M studies, such as using local data42,43 and 
extensive planning,10 but others more closely relate to learning behaviour literature, such as 
sense of urgency, motivation and being receptive to new ideas.21,23,24,41

Implications for M&M practice
The recommendations formulated based on the study findings, address some aspects of M&M 
organisation, but also aim to target challenges at the level of the (individual) professionals (Ta-
ble 3). Various complexities embedded in healthcare culture may complicate M&M practice, 
one of which is working with colleagues with different hierarchical or expertise levels. These 
professional boundaries might be overcome by promoting the desired mindset for M&M. As 
with the ‘culture of shame and blame’, which used to be infamous for its presence at M&M, 
these issues could be targeted with, for example, moderators and local leadership, guided by 
principles of Just Culture.44,45 As mentioned in the interviews, seniors or leaders can model 
desired behaviour and attitudes at M&M, by openly discussing personal errors and addressing 
the emotional impact. This is confirmed by the, to our knowledge, only other qualitative study 
of M&M, conducted in internal medicine, which described this type of role-modelling at the 
conference.46 For example, the conference could start with framing the purpose as collegial 
and non-blaming, as used in recently developed novel formats for M&M.33-35
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An important question for future research appears to be how to motivate and engage all 
participants to receive the necessary input and support to actually improve clinical practice. 
Interviews reflected the paradoxical nature of hierarchy in this respect, as this can both help 
and hurt staff ’s motivation and support. Another solution may be to organise M&M in smaller, 
focused settings, such as subspecialties15 or integrated care. Interviewees also perceived mo-
tivational effects of reviewing local or benchmark data and follow-up of actions from prior 
conferences, which could be incorporated into M&M practices to motivate participants and 
demonstrate the value of M&M.5,20 More time for feedback and assessment of prior initiatives 

Table 3. Recommendations for successful M&M practice based on identified facilitators and barriers, and me-
diating pathways for M&M-based learning and improvement.

Recommendation Further details (related themes in Table 1)

1. URGENCY
Select topics relevant to the 
audience and demonstrate a sense 
of urgency.

Ensure topics are applicable to one’s own practice, clinically significant and 
accompanied by a sense of urgency, e.g., by supporting presentations with 
(local) data on incidences and harm (1,4,13).

2. INFORMATION
Maximize informativeness and 
attractiveness of presentations.

Use well-prepared presenters, engagement of those involved in cases, 
and fixed presentation formats including case details, literature, local/
benchmark data as well as system-level and soft/human factors (2,3,6).

3. PLANNING
Be explicit in terms of action items 
and follow-up.

Determine who will do what, when, and how, with a plan for follow-up and 
re-evaluation (5,10,13).

4. MOTIVATION
Motivate participants through 
interactivity and feedback.

Ensure that participants are motivated, e.g., by using moderators to promote 
interactivity and ‘close the loop’ on prior actions through evaluation and 
feedback (6,10-14).

5. ANTICIPATION
Consider feasibility of actions, and 
anticipate and counter problems.

Anticipate and plan how to counter problems with realisation and 
sustaining of actions, e.g., due to complexity, lack of empowerment or 
engagement of all staff involved, or staff turnover (4,7,10).

6. INPUT
Draw upon collective expertise of 
participants.

Ensure presence and input from all involved in care processes,
e.g., by actively inviting comments from experts, juniors or other disciplines 
(7,9-11).

7. RECEPTIVITY
Cultivate an open mindset, 
receptive to all input and 
opportunities.

Emphasize that input of all involved in care is essential and valued as such, 
and underline the need to be sensitive to ‘weak signals’ that may signal 
opportunities for improvement (7,9-13).

8. SETTING
Consider M&M meetings in 
specialist settings.

In meetings on the subspecialty or multidisciplinary level (‘integrated care’), 
participants may be more informed and in control as topics are more closely 
related to their daily practice (8,9,13,15).

9. RESOURCES
Dedicate time and staff to M&M 
practice and ensuing plans for 
improvement.

Consider blocking time for attendance but also preparation and realisation 
of actions, and consider use of a dedicated committee or staff to implement 
plans that ensue from M&M (6,10,15).

10. DATA
Use local/benchmark data for 
information and (timely) feedback

Ensure that data collection and monitoring systems are accessible to allow 
assessment of local performance, benchmarking against others and re-
evaluation of prior plans for improvement (14,17).

There is no hierarchical order in this list. How recommendations relate to earlier published frameworks for 
improvement in healthcare and to mediating pathways, is depicted in Appendix 3.
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would mean that fewer topics can be discussed at M&M or that extra time needs to be made 
available, but this would both be worthwhile considering the expected positive effects on 
achieving sustainable improvements.

CONCLUSIONS

This study enhanced understanding of the factors influencing M&M-based learning and 
improvement, and the pathways by which this occurs. Many factors were related to the in-
dividual or team rather than how M&M is organised. These insights may be used to improve 
M&M practices, and provide a framework for further study on determinants of M&M suc-
cess. Future research is warranted to investigate success factors for M&M, and specifically 
the extent to which these are transferable to other settings, in order to design a universally 
applicable best practice for M&M.
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APPENDIX

Appendix 1. Topic list for semi-structured interviews with attending surgeons and residents.
Introduction

- Background and objectives

- Information about interview (anonymity, safe)

- Information about participant: years of work experience at the department.

Morbidity and Mortality conference (M&M)

-  How do you feel about M&M practice? What do you value? What do you miss/would you like to change?

- Do you consider M&M part of your profession (i.e., core business)?

- What affects whether learning occurs through M&M?

- What affects whether improvement occurs through M&M?

- What is the role of adverse event reporting in this?

Other topics:

Case selection

 Prompts:

 - What criteria should be used to select cases for M&M and why?

 -  Could a case of another surgical subspecialty be of educational value (to you)?

Presentation

 Prompts:

 -  Who could best present the case and why? (senior or junior staff; involved in case or not)

 - Would a fixed presentation format be beneficial or limiting?

 - What information is essential to a successful M&M (e.g., local data)?

Attendance

 Prompts:

 - To what extent do logistic factors, e.g., OR schedules, influence M&M attendance rates?

 -  Would attendance rates benefit from mandatory attendance, e.g., with sign-in sheets, or from exemplary 

behaviour of staff?

 - How would personal beliefs or motivation influence attendance rates?

Moderator

 Prompts:

 - Who could best moderate and how?

 - To what extent does the moderator influence success of M&M (e.g., environment)?

Culture

 Prompts:

 -  Is there an open environment, free of shame and blame? What illustrates or influences that?

- If you’re at another department, how could you assess whether there is a blame-free culture?
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 -  Example: a postoperative haemorrhage case is presented at M&M, you’ve also been present in the operat-

ing room and you now remember that you had doubts about haemostasis, would you mention that? What 

(potential) consequences could such a comment have?

Plans for improvement

 Prompts:

 - What affects whether formulated plans of action are successfully implemented?

 -  Are lessons explicitly formulated and documented? How would this affect implementation?

 - How are plans tracked for implementation? Who should be responsible for this?
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes.

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

I) Case level

Type of case Attractive topic (F) ‘Surgery (…) something technical, you can visualize, (…) makes it easier to 
remember and to disseminate it to others(…) It might be more, well, fun, to 
learn about something ‘operative’.’(#8)

Clinical relevance (F) ‘While some topics may be less interesting (…) pressure ulcers or hospital 
acquired pneumonia for example, these are still of clinical relevance.’(#1)

Value for education/
improvement(F)

‘A preference to discuss recent cases makes that you select a severe 
haemorrhage case while that actually went very well all year. It’s key to 
identify and select real targets for improvement.’(#5)

Information Include local data (F) ‘Especially if you review your own numbers, that would provide valuable 
insights.’(#3)
‘(…) pneumonia, everyone will be like ‘oh no, boring’, but if you present 
a concise plan and numbers and those things, then, I think that’d be very 
nice, because that concerns everyone.’(#5)

Literature (F) ‘Why do I have to see 6000 graphs? (…) Just use the conclusions of the best 
papers (#1)’
‘Just a few relevant papers, somewhat related to your own patient 
population.’(#8)
‘Everyone thinks ‘Well, how’s our performance? Where are we compared to 
the literature?’(#9)
‘Nationally, globally, are we above or below the line?’(#11)

Skills education (F) ‘The presentation needs to include the very technical things, regarding 
surgical techniques.’(#6)
‘You just want to prevent those errors and that’s purely technical I 
think.’(#10)

Information from those 
involved (F+B)

F: ‘If you’ve been involved, it’s nice to present that case and the content 
benefits from it too.’(#9)
B: ‘The disadvantage of being emotionally involved is that you’re sort 
of biased. [And can that bias impede learning?] Well yes, I think, cause 
it’s only part of the story, from someone who’s emotionally involved (…) 
difficult to keep it factual when the message is already ‘coloured’ .’(#7)

Addressing system 
factors (F)

‘I think, if the focus of the conference would shift towards system-level 
improvement, one would be more inclined to offer their opinion (…) it 
would yield more input.’ (#5)

Addressing ‘soft skills’ 
(F)

‘That’s where this conference should be about (…) because then you don’t 
learn from each other about content knowledge, but behavioural aspects – 
something ‘the department’ still shares (#2)’
‘we are humans (…)let’s go back to the moment it happened: What did you 
forget? What were you doing? Were you busy? (#7)
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes. (continued)

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

Presentation Qualified presenter (F) ‘It requires a skilful presenter otherwise, the pitfall is that it becomes a dry 
enumeration of things, while it should be lively, it’s particularly all about 
the discussion.’ (#11)

Proper preparation (F) [What makes that it does result in concrete targets?] ‘The level of 
preparation by all means.’ (#1)

Proper supervision (F) ‘As long as there’s proper supervision. No, it’s not about the presentation 
of course, it’s about the well-thought construction of your story, all things 
sorted out and whether these are correct.’(#3)

Fixed format (F) ‘Yes I think that has benefits [a fixed format], it makes it easier to make, for 
residents, less time, and you don’t provide them the space to stray off topic, 
that it’ll get to lengthy.’(#4)

II) Action level

Type of plan Attractive topic (F) ‘If it’s about a thread that resorbs faster, we’re all extremely eager to say: 
‘we should use thát!’(…) while if it’s about antibiotics 1 day more or less, it 
really doesn’t interest anyone.’(#1)

Clinically significant 
topic (F)

‘Patients might die (…) is life threatening, so then you’ve got an incentive to 
do something.’(#3)

More disciplines 
involved (B)

‘How many people in the organization are involved? Lessons [i.e., to 
improve future care] that involve thousands of stakeholders are more 
difficult than those you can realize on your own.’ (#4)

Higher complexity (B) ‘Some things are technical, you can visualize them (…) a clear intervention, 
because you either do it or you don’t – while others more greatly depend on 
multiple factors.’ (#8)

Planning Explicitly formulated 
(F)

‘I think because, it is most interesting when you head home thinking ‘Darn. 
I’ll do that differently tomorrow’. (…) and preferably within 15 minutes. 
Short and concise’(#11)

Responsibility assigned 
(F+B)

F: ‘It shouldn’t be non-committal, you should really earmark people.’(#11)
B: ‘If you just send someone off like ‘you go do that’, that won’t work, it has 
been proven.’ (#9)

Time frame determined 
(F)

‘Give it a month and then: ‘Well a month ago we’ve discussed this, what 
has been done?’ Then you really trigger someone.’(#5)
‘We’ll discuss this in 3 months and then we’ll assess progress, did anything 
change?’ - that way it’s not so vague. It will be remembered and will 
definitely have a follow-up attached to it. (#9)”

Included in protocols 
(F)

‘It’s challenging to translate lessons learned into changes in protocols or 
policies, but once you’ve connected those, well yes, then you’re really going 
to improve your quality. (#9)
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes. (continued)

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

III) Individual level

Motivation Intrinsic motivation for 
QI (F)

‘In part it’s about your motivation for that, that you just want to, just want 
to improve. If you’re like ‘it will all work out’, yes, well, then nothing will 
happen.’(#1)

Interest in specific 
topic (F)

(applicable, interest, 
urgency)

‘(…) when it’s personal, when it’s applicable to your own work, then you 
learn from it (…) also when it involves your own surgical service then it 
suddenly becomes top priority.’(#11)

Values/beliefs (F+B) F: ‘(…) experienced as a chore, which in itself isn’t bad (…) some things are 
chores, but just need to be done’ (#4)
B:‘If you consider your job to be solely about operating, then you’re not 
interested (…)’(#11)

Other priorities/
incentives (B)

‘[residents] don’t do it [free up time for actions], because we rather do it in 
the evening to avoid missing surgeries, clinic or clinical.. that’s the focus of 
our training, clinical practice’(#7)

Participation Personality (F+B) F:‘It has to do with the type you hire. If it’s the timid, anxious – yes, well 
then little will be said. But if you hire people with a big mouth, you will 
hear a lot of talking but not a lot of content (…) I think, you should tell the 
juniors: listen, if you don’t dare, then you shouldn’t be here.’(#2)
B: ‘I think that [fear of speaking up] is in part related to personality, I 
want to avoid offending others, so that’s something that has to do with me 
personally rather than the environment.’(#7)

Realization Empowerment, control 
(F)

‘If it’s about knot X instead of Y, that’s something we can execute, we 
understand that, we are in control for that, and thus we will do it. (…) 
Surgeons are particularly in control in the OR.’ (#7)
‘No matter how hard I’d try if they [anaesthesia] won’t do something then 
they don’t want and I can’t influence that; while if a certain thread has 
better outcomes, I can change that myself.’(#9)

Forgetfulness (B) ‘But we haven’t done that [actions] yet. Just because other things receive 
priority and because you simply forget about it.’ (#8)

IV) Social level

Culture Safe environment (F) ‘There needs to be an open environment, non-judgmental, I think that is 
the crux of the matter, because otherwise you won’t learn anything, people 
will put their foot down and get angry.’ (#9)

Team spirit (F+B) F: ‘They [subspecialty]know what I’m worth and I know their capacities, 
which creates a safe environment [for speaking up].’ (#1)
B: ‘It’s considered ‘not done’ - to not support each other [in discussions] – 
it’s disloyal.’ (#7)
‘Backstabbing undermines team spirit and most people in surgery are team 
players (…) so you’ll always behave in the interest
of the team.’ (#8)

Super specialization (B) ‘It’s not ‘us surgeons’ anymore, it’s a totally different organization.’(#2)
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes. (continued)

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

Leadership Reinforcing attendance 
(F)

‘It sounds bland, but it works, someone who says angrily: ‘You have to 
attend, I’m the boss.’(#4)

Reinforcing actions (F) ‘It works to promote action (…) that you’ll fulfil your commitments (…) 
when you fear that if you won’t do it you will get a roasting.’(#7)

Hierarchy (F+B) F: ‘It’s [attendance behaviour] more due to hierarchy, e.g., if attending X is 
always there, you’d need a good reason to be absent when X is there. He’s 
got more important stuff to do than you, so it’s probably important then. I 
definitely think that works.’(#3)
B:‘If you really want to promote free speech, then faculty should emphasize 
that hierarchy is put aside during such a meeting.’ (#7)

Exemplary behaviour 
(F)

‘I think if you’re a resident on a rotation and a faculty member will also be 
absent, they you’d think, well why would I go? Yes, it’s a sort of exemplary 
role.’ (#1)

Participants Participation of experts 
(F)

‘Input from someone with experience, more ‘master level’ in addition to 
trainees. (…) Yes, [someone involved in the case] with enough ‘flight hours’ 
to be able to evaluate it.’ (#1)
‘It’s about content experts. (…) Half of our faculty members don’t even 
know how to prescribe medications with the hospital software, so they 
shouldn’t say anything about that.’(#2)

Interactivity (F) ‘[moderators]can evoke discussion by asking stimulating questions giving 
people in the audience the opportunity to respond.’
(#12)

Audience composition/
size (F+B)

F: ‘Some people are more receptive to critique than others.’ (#4)
‘The conference benefits from high attendance rates.’ (#8)
B: ‘Well that [courage to speak up] depends on who’s present, their interests 
and whether you
could damage people.(...) It’s by all means safer to discuss things in a 
smaller group.’ (#1)
‘I think in a smaller setting (…) less [plans] will ‘get lost’. It’s a 
disadvantage that
you reach fewer people, but the advantage is that less is lost.’ (#3)

Multidisciplinary 
participation (F+B)

F: ‘If a nurse was involved then she needs to be present too. (…) We could 
discuss interesting
cases with other specialists (…) we can really learn a lot together.’(#6)
B: ‘For some, if, say, nurses and other people are present, you would 
perhaps be less inclined to
tell your boss that something went not so well.’ (#5)

Moderation Qualified moderator (F) ‘The role of the moderator, who has an important role in lowering the 
barrier [to speaking up] and be inviting, to create an environment that 
allows that. (#1)
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes. (continued)

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

IV) Social level

M&M format Strong focus on 
improvement (F)

‘We should attribute more time to exploring how we’re going to improve 
(…) this conference is meant to achieve improvement rather than to present 
the most exciting case of the month.’(#5)

M&M in specialist 
setting (F)

‘For subspecialist themes, I think the output will be much better if you’d 
discuss those in a smaller group within the surgical service, there will be a 
much safer environment too.’(#1)
‘Like love. I’m in love with my service and I’d do everything to ensure things 
run smoothly’(#6)
‘If it concerns your division, then you’re really motivated to get those 
[complication] numbers down, then it suddenly becomes top priority.’(#11).

Communications 
(before/after) (F)

‘(…) to send out some sneak previews, that will motivate people to attend.’ 
(#8)
‘If something derives from it, it’ll be nice to know, but you’d have to keep 
the email short.’(#5)

Too many cases per 
meeting (B)

‘You won’t make it [to discuss many cases] and it takes up so much energy 
and time, that you might miss lessons to be learned from cases.’(#8)

No tracking of actions 
(B)

‘And then what? It [action] ends up in a folder or email or something, that’s 
not working.’(#3)
‘You’d have to check whether it was actually done. [Is it now?] No.’ (#12)

No check/feedback on 
effect (B)

‘Did anything change? (…) Feedback needs to improve greatly, otherwise 
it’s so useless.’ (#10)
‘According to improvement cycles you need a check (...) also to see if it had 
the right effect.’(#12)

Reporting System for routine AE 
reporting (F)

‘You’d have to register otherwise you don’t know what you’re doing. It’s a 
terrible task; I’m really bad at it. But yes, you have to, because you want to 
learn from your performance.’(#5)

Difficult access to data 
(B)

‘[Omitted because] it’s a lot of work to retrieve data or we don’t really know 
it that well.’(#12)

Lack of feedback from 
data (B)

‘The feedback is lacking. If you (…) only infrequently hear about an 
adverse event, you don’t apply it to yourself. (…) It’s all about feedback! 
Register, feedback, show the real world.’(#11)
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Appendix 2. Facilitators and barriers for successful M&M at different levels for achieving change in healthcare 
with quotes. (continued)

Theme
Facilitator (F) and/or 

barrier (B)
Illustrative quote

Staff Dedicated quality 
committee/group (F)

‘(…) requires leadership to evoke actions at the right moments by saying 
‘OK now we have to do this and now that.’ That requires a group within the 
department that stands for that.’ (#2).
‘By embedding that [actions]in task forces because they’ll put it on their 
agenda and have something to say about that topic, about quality.’ (#11)

Super specialization (B) ‘It’s difficult to find time to meet, because we all do different things. (…) 
We share the surgical department, but we don’t share anything in terms of 
topics or daily practice.’(#2)

Staff turnover (B) ‘A hospital like this is run by temporarily staff, residents who rotate. You 
can’t count on the collective memory, cause it disappears.’ (#3)
‘Try to maintain such a thing! In the sense that, new people arrive 
constantly’ (#4)

Other/conflicting
expectations of staff (B)

‘As long as we expect single individuals to fulfil all these requirements for 
clinical practice, research, training, leadership ánd management - we’ll miss 
important moments. (…) that is thé inhibiting factor! Too many tasks and 
too many different tasks.’(#2)
‘I find the work load on employees bizarre in certain cases. (…) It’s just too 
much.’(#3)

Time Overall lack of time (B) ‘All conferences.. apparently everyone is a lot busier than 10 years ago. 
There’s no time.’(#4)
‘To do a good job [as presenter], takes a lot of time. I think that’s thé biggest 
bottleneck. I really think so, cause during working hours you just can’t find 
the time for that.’(#12)

Receiving dedicated 
time for QI (F)

‘That [block OR time for M&M] provides you the space. (…) Apparently 
it’s what we need.’(#9)
‘If we decide, and acknowledge [the importance], then give half a day.. I 
think that we should organize it in such a way, that residents receive half a 
day to do these things. We’d have to’.(#7)

V) External level

‘Nature’ Inevitability of AEs (B) ‘Well.. whether you’d always learn from it.. in the sense that a year later 
they [AEs] will occur less often, I don’t know. I think there’s a certain lower 
limit you can’t overcome.’ (#4)

Other 
hospitals

Benchmarking (F) ‘It’s nice to benchmark to the rest of the world. How often does this happen 
here and somewhere else.. what are renowned centres, what’re there 
numbers (…) can make it very urgent.’(#11)
‘If we exceed the global or European incidence rates, then you’d have a need 
to assess that trend.’ (#6)
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Appendix 3. Relation of published frameworks for improvement in healthcare to this study’s model of mediat-
ing pathways and practical recommendations.

Convincing people chosen
solution is the right one (2)

Excess ambitions and
'projectness' (4)

Tribalism and lack of  
staff engagement (6)

Leadership (7)

Incentivising participation
and 'hard edges' (8)

Securing sustainability (9)

Side effects of change (10)

Intervention characteristics
source, relative advantage

Intervention characteristics
evidence strength and quality,

adaptability, trialability

Process  
reflecting and evaluating

Intervention characteristics
complexity, cost

Outer setting  
patient needs and resources,

cosmopolitanism

Inner setting 
structural characteristics, networks

and communications,culture,
implementation climate,  

readiness for implementation

Outer setting  
peer pressure

Outer setting  
external policy and incentives

Intervention characteristics  
design quality and packaging

Characteristics of individuals 
knowledge, beliefs, self-efficacy,

stage of change, identification with
organization, personal attributes

REALIZATION

INFORMATION

MOTIVATION

Framework 'advancing 
implementation science'  

[Damschroder, Impl Sci 2009]

Framework 'ten challenges for 
improving quality in healthcare' 

[Dixon-Woods, BMJ QS 2012]

Framework and recommendations 'achieving learning and improvement through M&M' 
[This study] 

Process  
planning

Process  
executing

Organisational context,
culture and capacities (5)

Process  
engaging

Convincing people that  
there is a problem (1)

Data collection and
monitoring systems (3)

1) TOPICS

2) PRESENTATIONS

3) PLANNING

4) MOTIVATE

5) EMPOWERMENT

6) CULTURE

7) EXPERTISE

8) SETTING

9) RESOURCES

10) DATA

From left to right: ‘Consolidated Framework For Implementation Research’ (CFIR)1; framework from ‘Ten chal-
lenges for improving quality in healthcare’2, and this study’s pathways and recommendations for M&M.The 
relation between the first and second framework is depicted as described in the paper by Dixon-Woods et al.2

References:
1. Damschroder LJ, et al. Implement Sci. 2009;4:50.
2. Dixon-Woods M, et al. BMJ Qual Saf 2012;21:877-84.
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ABSTRACT

Objectives
It remains unclear to what extent the morbidity and mortality conference (M&M) meets the 
objective of improving quality and safety of patient care. It has been suggested that M&M may 
be too focused on individual performance, hampering system-level improvement. Aim of this 
study was to assess focus and sustainability of lessons for patient care that derive from M&M.

Methods
Observational study of routinely collected data on evaluated complications and identified 
lessons at surgical M&M over 8 years, assessing type and recurrence of lessons and cases 
from which these were drawn. Semi-structured interviews with clinicians were qualitatively 
analyzed to explore factors contributing to lesson focus and recurrence.

Results
318 lessons were drawn from 10,883 evaluated complications, primarily for those that were 
more severe, related to surgical or other treatment, and occurring in non-emergent, lower risk 
cases (all P<.001). Most lessons targeted intraoperative (43%) rather than pre- or postopera-
tive care, and specifically technical (87%) and individual-level issues (74%). There were 43 
recurring lessons (14%), mostly about postoperative care (47%) and medication management 
(50%). Interviewed clinicians attributed the intraoperative, technical focus primarily to 
greater appeal and control, but identified an array of factors contributing to lesson recurrence, 
such as typical staff turnover in teaching hospitals.

Conclusions
This study provided empirical evidence that learning at M&M has a tendency to focus on in-
traoperative, technical performance, with challenges to sustain lessons for more system-level 
issues. M&M formats need to anticipate these tendencies to ensure a wide focus for learning 
with lasting and wide impact.

Key words: morbidity and mortality conference; patient safety; quality improvement; con-
tinuing education.



Lessons from morbidity and mortality conferences 77

4

INTRODUCTION

The morbidity and mortality conference (M&M) is healthcare’s oldest forum for learning and 
improvement. Following its introduction in the early 20th century this traditional ‘golden hour 
of the surgical workweek’1 has been adopted by many specialties outside of surgery.2–4 While 
many studies have assessed M&M practice,5 literature is scarce on the extent to which M&M 
actually meets the objective of improving the quality and safety of patient care.

An inherent problem in M&M research is that it is unrealistic to use changes in clinical 
outcomes (e.g. complication rates) to assess M&M success, as the conference’s impact can-
not be isolated from other advancements in clinical practice. Instead, the number of lessons 
learned at M&M may serve as a first measure of success.4,6 However, M&M lessons are often 
not routinely documented and empirical studies of lessons are unavailable.7,8 Despite this 
lack of evidence, there are indications M&M is too focused on individual performance rather 
than systems issues.5,9–15 Such a narrow focus would be unsuccessful, as it has been widely 
acknowledged that addressing system-level factors is paramount to achieve sustainable im-
provements.6,11,16

This study assessed lessons learned at M&M of a surgical department with a robust and 
standardized process for reporting and evaluation of complications, including routine docu-
mentation of all lessons learned. Lessons were analyzed for frequency, type, related patient 
cases, and recurrence of similar lessons over time. In addition, surgical faculty and residents 
were interviewed to reflect on observations to gain more insight in factors contributing to the 
focus and recurrence of lessons. We hypothesized that the most frequent type of lessons would 
provide insight into the focus of learning at M&M, and that recurrence of lessons would reveal 
where it is more difficult to realize and sustain improvements.

METHODS

This observational study analyzed all routinely reported and evaluated complications, referred 
to as adverse events (AEs), of all surgical inpatients discharged from Leiden University Medical 
Center (LUMC) between January 2003 and April 2011. This time frame was selected because 
data collection, part of routine practice, was known to be very consistent and robust in that 
period, ensuring reliable data over various years. The LUMC is an 882-bed Dutch university 
hospital, in which the surgical department has an annual inpatient volume of approximately 
3400 patients, covering general, endocrine, vascular, gastrointestinal, pediatric, oncologic, 
trauma and transplant surgery. In the Netherlands, an adverse event is defined as any unin-
tended or unwanted event or state occurring during or following medical care that requires ad-
justment of treatment or results in permanent damage.17 This definition excludes interpretation 
of causality from reporting, as it includes AEs related to underlying disease or comorbidities. 
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For institutions using the WHO definition that an AE is an injury related to medical manage-
ment, in contrast to complications of disease,18 this is referred to as a ‘hospitalization-related 
AE’ in the present study.

Reporting and evaluation process
The process for routine AE reporting, implemented in 1997, has been described in prior 
publications, including its effectiveness being similar to record review.17,19 Surgeons reported 
all AEs prospectively during admission or at patient discharge, and assigned severity levels 
reflecting consequences for the patient (Figure 1). AEs leading to reoperation, irreversible 
harm or death (i.e. severity level ≥2) or those with ≥3 AEs within an admission, were auto-
matically selected for collective evaluation at M&M. Other AEs were individually evaluated by 
surgeons, who actively added an AE to M&M if they anticipated it would give rise to a lesson 
for patient care. The weekly M&M conference was mandatory for all surgical faculty, residents, 
physician assistants and medical students, and lasted about 1 hour. Cases were presented by 
residents responsible for the ward at time of patient discharge. The discussion was supported 
by literature reviewed by presenters and expert advice from the audience. All AE evaluations 
(collectively at M&M or individually by surgeons) followed a fixed format. First, the main 
determinant and preventability of the AE were determined in hindsight, then the forward-
looking question was raised whether similar cases in the future should be treated differently to 
prevent this type of AE. If yes, this was documented as a ‘lesson learned at M&M’ along with 
any actions that arose (including categories for improvement, e.g. protocol change) (Figure 1).

Statistical analyses
For all AEs, admission data on patient age, gender, length of stay, American Society of 
Anesthesiologists (ASA) physical status and emergent or elective status at the first surgical 
procedure were included. Lessons were categorized based on which phase of care was targeted 
for improvement using categories used in a prior publication (Table 1).21 Lessons regarding 
non-interventional care were categorized as postoperative. Discharge dates were used as dates 
of lessons. Recurring lessons were defined as all lessons targeting a clinical issue similar to one 
or more preceding lesson(s), and were identified using manual text searches with sub-selections 
on phase of care and keywords for clinical topics.

AEs with and without lessons were compared using χ2 tests and Fisher’s exact test if expected 
count was less than five for categorical variables, and t-tests for continuous variables except 
length of stay (Mann-Whitney U test). All AEs had the potential to give rise to a lesson, either 
via automatic selection or manual submission to M&M, but there was no record of which cases 
had been manually added. Therefore, two estimates of AEs evaluated at M&M were obtained 
for analyses: an upper-bound estimate that included all reported AEs (main analysis), and a 
lower-bound estimate that included all AEs meeting criteria for automatic selection as well 
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as other AEs for which M&M lessons had been recorded (supplemental analysis). Statistical 
analyses were conducted using SPSS Statistics (IBM, v23) with a 0.05 alpha level.

To reflect on factors contributing to type and recurrence of lessons observed in this study, 
semi-structured interviews were conducted with 6 attending surgeons, 5 surgical residents in 
training, and 1 physician assistant (PA) (median local work experience: 5 years [1-18 years]). 
Participants were selected using purposive, heterogeneous sampling - varying gender, senior-
ity and subspecialty - to obtain a diversity of viewpoints. Interviews were audio-taped, tran-
scribed verbatim and analyzed with inductive, data-driven, thematic content analysis using 
qualitative analysis software (Atlas.ti, GmbH, v7).22 Coding was performed by the interviewer 
(MdV), re-assessed by a research assistant and discussed until consensus was reached.

Figure 1. Process of reporting and evaluation of adverse events.

retrospective evaluation

Any AEs during
hospitalization? 

AE severity level?
1. recovery without (re)operation 
2. recovery after (re)operation
3. (potential) irreversible harm 
4. death

Yes

Main determinant of AE?
 Surgery 
 Other treatment 
 Comorbidity 
 Primary disease 

hospitalization  Execution of care 
 Indication 
 Management 

 Precaution 
 Aftercare 
 None

What should be improved?
 (Local) policy/protocols
 Communication
 Individual care(giver)
 Other 
 None

How could this have been prevented? 

prospective evaluation

Is there a lesson for future patient care?

Will similar patients (potentially) be treated
differently in the future?

Group evaluation at M&M of AEs in case of ≥3 AEs during admission, AEs severity ≥ 2 or if requested by re-
porting physicians. Other cases are evaluated by treating physicians during AE reporting according to the same 
format. ‘Individual care(giver)’ refers to improvements related to the care provided by the individual provider(s) 
in the specific case, such as improving individual technical skills or protocol adherence (e.g. ‘amputation should 
have been performed sooner in this case’).
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RESULTS

A total of 10,883 AEs were reported and evaluated in the study period, occurring in 5259 
of all 28,539 (18.4%) inpatient admissions (Table 2). The most commonly selected main 
determinant for AEs was (surgical) treatment (i.e. hospitalization) (77.6% of 10,883), rather 
than primary disease (12.6%) or comorbidities (9.8%). A total of 318 AEs (2.9%) resulted in 
lessons learned, most of which were AEs considered preventable (98.7%) (Table 2). Among 
all 1626 AEs considered preventable (i.e. 15.0% of all AEs; 18.6% of hospitalization-related 
AEs), approximately 1 out of 5 resulted in a lesson (19.3% of 1626). Of the 4487 AEs related to 
surgery, 189 (4.2%) had lessons, and 4298 (95.8%) did not have lessons.

Cases from which lessons were drawn
AEs that gave rise to lessons had similar patient characteristics compared to AEs without 
lessons, except for lessons occurring more often in patients with lower ASA status and elective 
status (Table 2). Lessons were more often identified for more severe AEs, related to hospital-
ization, and specifically surgery (all P<.001).

At least 7106 AEs (65.3% of 10,883), occurring in 2336 inpatient cases, will have been 
collectively evaluated at M&M as they met selection criteria (i.e. ≥3 AEs or AE severity ≥2, 
n=7018) or had recorded lessons (n=88). In this subset, lessons were recorded for 4.5% of all 
AEs and 24.2% of all preventable AEs and differences regarding patient characteristics were 
similar, with the exception of significantly lower length of stay for AEs with lessons (Appendix 
1).

Table 1. Phases of care and subcategories used to categorize lessons that derived from M&M.

Phase of care Subcategories (example)

Preoperative care Indication (time-to-surgery)

Workup (imaging)

Medication (antibiotic prophylaxis)

Communication (planning the surgery)

Intraoperative care Technical aspects of surgery (suturing)

OR circumstances (instrument counting)

Operative medication (blood transfusion in OR)

Postoperative care Postoperative management (fluid management)

Medication (heparin dosing)

Central venous catheters, urinary catheters
and tubes (nasogastric tube)

Physical care (pressure ulcer prevention)

Communication (medical record keeping)

OR, operating room.
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Table 2. Differences between AEs that resulted in lessons and AEs without lessons.*

Variable All AEs reported
(N=10,883)

AEs with lessons
n=318 (2.9)

AEs without
lessons n=10,565

P

Age, years 60.3 ± 17.4 59.3 ± 18.7 60.3 ± 17.4 0.336

Male gender 6343 (58.3) 192 (60.4) 6151 (58.2) 0.422

Length of stay, days 29.7 ± 37.2 26.4 ± 35.8 29.8 ± 37.2 0.355

Underwent surgery 9753 (89.6) 292 (91.8) 9461 (89.6) 0.190

Status at first surgery†

elective
emergency
missing

6185
921

2647

(63.4) 
(9.4)

(27.1)

212
20
60

(72.6) 
(6.8)

(20.5)

5973
901

2587

(63.1)
(9.5)

(27.3)

0.004*

ASA at first surgery†

I
II
III
IV
V
missing

579
2773
2771

732
241

2657

(5.9)
(28.4)
(28.4)

(7.5)
(2.5)

(27.2)

38
96
79
11

8
60

(13.0)
(32.9)
(27.1)

(3.8)
(2.7)

(20.5)

541
2677
2692

721
233

2597

(5.7)
(28.3)
(28.5)

(7.6)
(2.5)

(27.4)

<0.001*

Severity level

1) recovery without operation 8284 (76.1) 162 (50.9) 8122 (76.9) <0.001*

2) recovery with operation 1797 (16.5) 113 (35.5) 1684 (15.9)

3) (potential) irreversible harm 316 (2.9) 29 (9.1) 287 (2.7)

4) death 475 (4.4) 11 (3.5) 464 (4.4)

undetermined 11 (0.1) 3 (0.9) 8 (0.1)

Main determinant

Surgery‡ 4487 (41.2) 189 (59.4) 4298 (40.7) <0.001*

Other than surgery 6389 (58.7) 129 (40.6) 6260 (59.3)

Hospitalization‡ 8439 (77.6) 295 (92.8) 8144 (77.1) <0.001*

Other than hospitalization 2437 (22.4) 23 (7.2) 2414 (22.9)

Preventability§

Preventable 1626 (15.0) 314 (98.7) 1312 (12.5) <0.001*

Not preventable 9207 (85.0) 4 (1.3) 9203 (87.5)

By execution of care 1061 (9.8) 151 (47.5) 910 (8.7) <0.001*

Not by execution 9772 (90.2) 167 (52.5) 9605 (91.3)

Improvement||

Individual care(giver) 621 (5.7) 233 (73.7) 388 (3.7) <0.001*

Non-individual 10,252 (94.3) 83 (26.3) 10,169 (96.3)

AEs, adverse events. ASA, American Society of Anesthesiologists physical status. Categorical data presented as 
number (column %, excl. missing), continuous data as mean ± standard deviation. * corresponds to P-value 
significant at the 0.05 level. † ASA and (non)-emergent status are recorded at first surgical procedure during 
admission, therefore these numbers are presented as % of all patients who underwent surgery (total reported 
AEs, n=9753; AEs with lessons, n=292; AEs without lessons n=9461). ‡ Surgery: main determinant surgery, 
rather than other treatment, comorbidity or primary disease. Hospitalization: main determinant surgery or 
other treatment, rather than comorbidity or primary disease. Missing for 7 AEs. § Missing for 50 AEs. || Miss-
ing for 10 AEs.
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Type and recurrence of lessons
Most lessons concerned intraoperative care (n=136, 42.8%) and primarily technical aspects 
of surgery (86.8% of 136) rather than circumstances (7.4%) or medications (5.9%) in the 
operating room (Figure 2). Among lessons, ‘individual care(giver)’ (i.e. related to the specific 
case and provider(s), e.g. ‘amputation should have been performed sooner in this case’) was 
nearly three times more frequently selected (73.7%) than more system-level categories for 
improvement, such as ‘communication’ and ‘protocols’. (Table 2). Among the 475 deceased 
patients, 11 AEs (2.3%) resulted in lessons, of which 8 (72.7%) were related to individual-level 
improvements.

A total of 43 lessons (13.5% of 318) were recurring lessons following 16 similar lessons 
documented earlier in time (Figure 3). Most of these 43 recurring lessons concerned postop-
erative care (46.5%) (preoperative 9.3%; intraoperative 44.2%) (Appendix 2). Among recur-
ring lesson topics, most concerned medication (50.0% of 16) (e.g. anticoagulants, morphine), 
followed by operative topics (37.5%) (e.g. patient positioning, intraoperative conversion from 
laparoscopic to open cholecystectomy) (Figure 3). Most recurring lessons were recorded in 
the first half of the study period (26 of 43 recurrences, 60.5%). To illustrate, recurring lessons 
on anticoagulants mostly derived from hemorrhagic AEs and called for improvements in 
International Normalized Ratio (INR) monitoring or associated protocols. On average, recur-
ring lessons had a frequency of 2 per year with time intervals ranging widely (1-55 months). 

Figure 2. All lessons that derived from M&M, stratified by phase of care (n=318).

 

Operative care

Preoperative care

Postoperative care

Missing

Preoperative care [23.6%] 
Indication  40.0 % 

Workup  34.7 % 
      Medication  20.0 % 
Communication  5.3 % 

Intraoperative care [42.8%] 
 Technical aspects  86.8 % 
 OR circumstances    7.4 % 

 Medication    5.9 % 

Postoperative care [33.0%] 
 Management  41.0 % 

 Medication  34.3 % 
 Lines, catheters, tubes  10.5 % 

 Physical care     9.5 % 
 Communication  4.7 % 

Text missing,  n=2 [0.6%] 

n=105 

n=75 

n=136 

OR, operating room.
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Most recurring lessons were identified for ‘anticoagulant dosing’ (8 in 7.3 years), ‘patient 
positioning’ (8 in 8.0 years) and ‘perioperative antiplatelet therapy’ (5 in 3.7 years) (Figure 3).

Contributing factors perceived by clinicians
Nearly all interviewed attendings and residents (11/12) attributed the predominance of intra-
operative lessons to these being more appealing and more within a surgeon’s control.

“I can do whatever but if they [anesthesiologists] don’t order the next patient, then they 
just don’t, so I cannot control that. While if another type of surgical thread will improve 
my results, then I’ll change this myself.” (#9)

Recurrence of postoperative lessons was similarly attributed to lower appeal and less control 
for issues outside the operating room. However, 10 other factors were perceived to contribute 
to recurrence of lessons, such as sense of urgency and complexity. Appendix 3 presents all fac-
tors with illustrative quotes. Complexity of (sustaining) lessons was believed to increase with 
the number of people involved thus being harder for multidisciplinary care. Most frequently 
mentioned were ‘typical staff turnover in teaching hospitals’ and ‘lack of protocol clarity/
adjustments.’

“Well definitely the high turnover of staff [plays a role]. Not faculty but the team of 
residents changes every half year. People leave and new people arrive.” (#12)

‘Staff turnover’, ‘multidisciplinary involvement’ or ‘control’ were mostly mentioned by 
attendings (6 of 6 attendings vs. 3 of 6 residents/PA), while ‘greater appeal’ or ‘protocol is-
sues’ were mostly reported by residents (2 of 6 attendings vs. 6 of 6 residents/PA) as factors 
contributing to lesson recurrence.

DISCUSSION

This study assessed lessons deriving from M&M over 8 years, and demonstrated what was 
learned, not learned and more difficult to learn through M&M. Lessons were recorded for 3% 
of all AEs and 19% of all AEs that clinicians deemed preventable. AEs that were more severe, 
related to (surgical) treatment, or occurring in non-emergent and lower risk cases, more com-
monly gave rise to lessons. While most lessons concerned intraoperative and technical perfor-
mance, lessons that recurred over time mostly concerned postoperative care and medication 
management. Interviewed clinicians attributed this intraoperative, technical focus mainly to 
greater appeal and control for surgeons, but recurrence of lessons was attributed to an array of 
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factors, of which mostly mentioned were typical staff turnover in teaching hospitals and lack 
of protocol clarity or adjustments.

Individual focus
This study provided empirical evidence that lessons learned at M&M focused on individual 
and technical performance, even though the used format tried to also include system-level 
factors. These findings support prior indications that M&M may be too focused on the indi-
vidual rather than the system level.5,9–11,13-15 Individual responsibility is deeply embedded in 
surgical culture and improving technical skills is laudable and important.23 However, achiev-
ing (sustainable) improvement frequently requires addressing more distant, system-related 
factors,16,24,25 as also addressed in the ACGME core competency ‘systems-based practice’.26–29 
A focus on individuals rather than the system, also increases the risk of blame, a widely ac-
knowledged barrier to learning since landmark works such as Bosk’s field study of surgical 
training,23 Wachter’s book on medical error,30 and the Institute of Medicine’s reports.31,32

While it has been shown that just as many determinants of complications can be identified 
in the pre- and postoperative as intraoperative phase of care,7 most lessons learned at M&M 
appeared to target intraoperative issues in this study. Moreover, fewer lessons were drawn 
from higher risk cases and less severe AEs. This could be related to the fact that AEs may be 
considered more likely to occur in these higher risk cases, and hence more likely attributed 
to patient factors rather than considered a lesson for the future. This is in line with stud-
ies describing how feelings of ownership and control may affect reporting cases to M&M: 
cases with primarily ‘medical’ problems, incurable disease or less severe AEs tended not to be 
reported.11,33 This study adds that these factors also affect the subsequent process of learning 
at M&M, even in a setting where many cases are automatically selected for the conference.

Preventability
Many AEs considered preventable did not result in lessons, which likely reflects how not all 
events considered preventable in hindsight also have implications for the care clinicians would 
provide to similar patients in the future. After all, preventability can be easily judged in the 
comfort of hindsight, but anticipating care for future patients (i.e. lessons) involves weighing 
all potential future risks and benefits while also considering clinical dilemmas and trade-offs 
involved. This quandary is reflected in the debate on AE preventability in the literature, where 
estimates range widely (18-62%).34–37 This study adds to this debate, as it presents preventabil-
ity rates judged by clinicians themselves (15% overall and 19% of hospitalization-related AE), 
which are lower than those of studies using external reviewers that lack context knowledge 
and strongly depend on accuracy and completeness of medical records.35,38,39 This study’s 
rate of 381 AEs per 1000 hospitalizations (i.e. 10,883 AEs in 28,539 patients) is close to that 
recently reported for surgical patients (368 per 1000).40
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Recurring lessons
Recurring lessons can reveal areas with repetitive problems and stimulate increased attention 
to these matters. Overall, most lessons concerned intraoperative individual performance, but 
recurring lessons primarily addressed issues outside the operating room and/or involving 
multiple disciplines (e.g. medication management, patient positioning). Interviewed clinicians 
stressed that it can be particularly challenging to sustain improvements for activities mainly 
carried out by rotating residents with additional involvement of other disciplines. In theory, 
protocols can serve as a vehicle to propagate these lessons, but in actual practice, protocols 
may often be unclear or not updated, as also noted in interviews. The recurring lessons on 
perioperative antiplatelet therapy (i.e. aspirin cessation) and hemorrhage after breast surgery 
illustrate how particularly lessons that change local policies may trigger more recurring les-
sons. Protocols were changed but appeared to be incomplete or not adhered to in practice, 
which resulted in more lessons (Appendix 2).

That recurrence of lessons was less common in the later years of this study might indicate 
success of M&M. However, it may also be explained by the fact that these lessons had more 
time to have a recurrence than lessons in the last part of the study period. Moreover, there may 
be other reasons why lessons do not recur, for instance because the opportunity for learning 
is missed. Similarly, it is difficult to attribute changes in clinical outcomes to M&M success, 
as complications have various underlying causes and clinical practice is subjected to many 
other changes and improvements simultaneous to M&M. Instead ‘recurring lessons’ might be 
a better parameter to assess where M&M is less successful, revealing areas where prior lessons 
learned may not have been effective enough and require more attention.

Practical implications
A robust registry of lessons can be used to monitor the type of lessons learned at M&M and 
those recurring over time, as illustrated by this study. M&Ms with systematic documentation 
of plans for improvement have been shown to have greater effectiveness, in terms of number of 
(completed) improvement initiatives.4 To ensure a realistic and systems approach to learning, 
M&M practices should be adapted to anticipate the observed tendency to focus on individual, 
intraoperative performance. Rather than reviewing single cases, discussing similar cases to-
gether, along with local and international data41 on complications or other outcomes (e.g. 
incidents, complaints), may emphasize a system perspective and increase sense of urgency. 
Furthermore, this could occur at the subspecialty or ward level rather than department level, 
as staff may be more committed to ‘their own’ AEs (ownership) as well as more acquainted 
with, and more empowered to change (control), processes related to their own subspecialty. 
Issues relevant for all subspecialties can still be discussed at departmental conferences. Fi-
nally, greater multidisciplinary participation (i.e. medical specialists, nursing and paramedical 
staff) may widen the conference’s focus beyond intraoperative care and increase the ability to 
achieve and sustain improvements, which requires early involvement of all who provide care.42 
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While multidisciplinary M&M would require substantial organizational efforts, this is recom-
mended by recent M&M studies,5,43,44 demonstrating positive effects on available information 
and teamwork.9,26,27,45

Strength and limitations
A strength of this study is that it reviewed a large number of complications routinely evaluated 
by surgeons along with the systematically collected lessons learned at M&M over 8 years. 
A limitation of this study is its inability to assess whether recorded lessons were adequate 
enough, completed or effective, hence it remains unclear whether non-recurring lessons were 
successful. While evaluations of complications are always affected by ‘eye of the reviewer’,39 
the fact that these largely took place in group discussions aided by fixed formats will likely 
have decreased inter-observer bias. Conceptions of quality and preventability may differ and 
alter over time, which needs to be taken into account when interpreting this study’s estimates 
for preventability.46 However, the generic mechanisms by which we learn from M&M are 
less likely to have changed in recent years. Therefore, we believe that the used data from 
2003-2011, selected for consistency and reliability, are still timely and relevant. An important 
study limitation is that it remains unclear to what extent findings translate to other settings, 
particularly non-teaching hospitals. Nonetheless, while conducted at a single academic center, 
recurring lessons highlighted typical bottlenecks for surgical and inpatient care, reported 
to pose safety risks, such as medication management, specifically of anticoagulants.35,40,47–50 
Moreover, this study supports prior suggestions, made in other settings, that M&M may be 
too focused on individual and technical skills.5,9–13 While M&M formats may differ between 
institutions, expectations and challenges for M&M practices are likely more similar,51 which 
makes these findings relevant to others committed to learn through M&M and subsequently 
sustain lessons for patient care.

CONCLUSIONS

Lessons that derived from surgical M&M conferences over 8 years were mostly drawn from 
lower risk cases, more severe or surgery-related AEs, and primarily targeted individual intra-
operative performance. Lessons recurring over time particularly concerned postoperative and 
medication management involving multiple disciplines. Future studies should test possible 
interventions to ensure a wide focus for learning at M&M and sustaining of lessons learned.
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Appendix 1. Sub analysis: differences between AEs with and without resulting lessons among a subset of AEs 
that have been evaluated at M&M (i.e. all AEs meeting automatic selection criteria and other AEs with recorded 
lessons).

Variable1
AEs evaluated at 

M&M
n=71062

AEs with lessons
n=318 (4.5)

AEs without lessons 
n=6788 P

Age, years 60.7± 17.0 59.3 ± 18.7 60.7 ± 16.9 0.193_

Male gender 4279 (60.2) 192 (60.4) 4087 (60.2) 0.952_

Length of stay, days 39.0 ± 42.2 26.4 ± 35.8 39.7 ± 42.3 <0.001*

Underwent surgery 6552 (92.2) 292 (91.8) 6260 (92.2) 0.796_

Status at first surgery3

elective
emergency
missing

4001
622

1929

(61.1)
(9.5)

(29.4)

212
20
60

(72.6)
(6.8)

(20.5)

3789
602

1869

(60.5)
(9.6)

(29.9)

<0.001*

ASA classification3

I
II
III
IV
V
missing

261
1581
1916

644
215

1935

(4.0)
(24.1)
(29.2)

(9.8)
(3.3)

(29.5)

38
96
79
11

8
60

(13.0)
(32.9)
(27.1)

(3.8)
(2.7)

(20.5)

223
1485
1837

633
207

1875

(3.6)
(23.7)
(29.3)
(10.1)

(3.3)
(30.0)

<0.001*

Severity level

1) recovery without operation 4507 (63.4) 162 (50.9) 4345 (64.0) <0.001*

2) recovery with operation 1797 (25.3) 113 (35.5) 1684 (24.8)

3) (potential) irreversible harm 316 (4.4) 29 (9.1) 287 (4.2)

4) death
undetermined

475
11

(6.7)
(0.2)

11
3

(3.5)
(0.9)

464
8

(6.8)
(0.1)

Main determinant4

Surgery 2960 (41.7) 189 (59.4) 2771 (40.9) <0.001*

Other than surgery 4139 (58.3) 129 (40.6) 4010 (59.1)

Hospitalization 5268 (74.2) 295 (92.8) 4973 (73.3) <0.001*

Other than hospitalization 1831 (28.8) 23 (7.2) 1808 (26.7)

Preventable 1299 (18.4) 314 (98.7) 985 (14.6) <0.001*

Not preventable 5763 (81.6) 4 (1.3) 5759 (85.4)

By execution of care 6218 (88.0) 151 (47.5) 693 (10.3) <0.001*

Not by execution 844 (12.0) 167 (52.5) 6051 (89.7)

Improvement6

Individual care(giver) 539 (7.6) 233 (73.7) 306 (4.5) <0.001*

Non-individual 6557 (92.4) 83 (26.3) 6474 (95.5)

Categorical data presented as number (column %, excl. missing) and continuous data as mean ± standard error.
* corresponds to P-value significant at the 0.05 level.  2 These 7106 AEs were reported for a total of 2336 inpatient 
admissions. 3 These variables represent ASA and (non)-emergent status recorded at first surgical procedure dur-
ing admission, therefore these numbers are presented as % of patients who underwent surgery (AEs evaluated at 
M&M, n=6552; AEs with lessons, n=292; AEs without lessons, n=6260). 4 Surgery: main determinant surgery, 
rather than other treatment, comorbidity or primary disease. Hospitalization: main determinant surgery or 
other treatment, rather than comorbidity or primary disease. Missing for 7 AEs. 5 Missing for 44 AEs. 6 Missing 
for 10 AEs.
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ABSTRACT

Background and objective
Incident, adverse event (AE) and complaint data are typically used separately, but may be 
related at the patient level with one event triggering a cascade of events, ultimately resulting 
in a complaint. This study examined relations between incidents, AEs and complaints that 
co-occurred in admissions.

Methods
Independently and routinely collected incident, AE and complaint data were retrospectively 
linked for surgical admissions in an academic centre (2008-2014). Two investigators reviewed 
whether incidents/AEs in admissions were clinically related and in what sequence (incident 
preceding vs following AE). Likelihood of occurrence of AEs and AE cascades (ie, ≥3 AEs) 
was studied using logistic regression analyses.

Results
Complaints were filed for 33 (0.1%) of 26,383 admissions. Complaints filed by patients with 
incidents and/or AEs (n=13) mostly addressed quality/safety problems, whereas other com-
plaints mostly addressed relationships problems. Incidents and AEs co-occurred in 730 (2.8%) 
admissions, which seemed clinically related in 34% of these cases. Incidents with related AEs 
preceded as well as followed AEs (56.6%/44.4%). Patients with incidents were at greater risk 
of AEs than patients without incidents, even for seemingly unrelated AEs (OR 1.4; 95% CI 1.3 
to 1.6). Risk of AE cascades was greater when patients with AEs also had incidents, regardless 
of whether these seemed related (unrelated: OR 2.0; 95% CI 1.6 to 2.5; related: OR 5.7; 95% CI 
4.3 to 7.4) or whether incidents preceded or followed AEs in these admissions (53% vs 52%, 
p>.05).

Conclusions
Patient-level linkage of incident, AE and complaint data can reveal relations between events 
that otherwise remain obscured, such as that incidents trigger as well as follow AEs, introduc-
ing event cascades, regardless of whether clinical relations seem present.

Key words: quality improvement, quality measurement, patient safety, incident reporting, 
adverse events, epidemiology and detection.
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INTRODUCTION

Most hospitals have installed systems to collect quality and safety data, such as incidents, 
adverse events (AEs) and patient complaints. Previous studies have demonstrated that these 
systems each identify different types of issues.1-5 This would support using various approaches 
independently, and then synthesizing the messages from each approach to inform improve-
ment programs.1 However, although each system captures different signals from the same 
patient journey, these may be related at the patient level. Some of these relations are obvious, 
but others can be less clear, such as when an AE makes a patient more vulnerable and increases 
case complexity, triggering a chain of events. Insight into (perhaps still unknown) relations 
between co-occurring events may be obtained by linking these data at the patient level. In 
contrast to previous studies that examined different systems for their accuracy to detect the 
same events,2,3,5,6 this study focuses on the relations between different events collected for the 
same admissions by independent systems.

The primary purpose of quality and safety data is to offer a ‘window’ onto the system, 
revealing underlying risks that need further investigation.7–9 However, in isolation, these 
data may not be used to their full potential. To illustrate, record review looks back to assess 
whether patient harm can be linked to preceding substandard care – if so, this is considered 
an AE. Incident reporting assesses the same relationship in the opposite direction by reporting 
suboptimal care processes and whether these cause harm. Thereby, these approaches identify 
one-on-one relations in one direction, ie, from process to subsequent harm. Real clinical prac-
tice is more complex, and events within a single admission can have many-to-many relations, 
which could also be in the opposite direction when initial harm triggers subsequent process 
problems (eg, delirium → incident with dislodged intravenous line → haemorrhage → anaemia 
→ transfusion incident). Current methods are only able to capture patient harm with known 
relations with (problems in) care processes. After all, if the relation between a process problem 
and patient harm is yet unknown, the harm would not be considered an ‘AE’ by record review-
ers because they are unaware of the relation with medical management, and these problems 
would not be considered ‘harmful incidents’ by reporters.

Linkage of the various information sources on incidents, AEs, and complaints could 
potentially offer a more comprehensive view,10 allowing a more sophisticated analysis of (rela-
tions between) events occurring in the same admission. This would also connect different 
perspectives, as incidents are typically reported by nurses,4,11 whereas AE data are collected 
by physicians or from their notes in records, and complaints are filed by patients and their 
families. The Dutch healthcare system has three independent reporting systems to collect data 
on incidents, AEs and complaints, which each have a slightly different purpose and content 
(Table 1). Aim of this study was to examine relations between incidents, AEs and complaints, 
separately reported for the same admissions, including how one event may trigger a cascade 
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of events. This was done by retrospectively linking independent data systems for all patients 
hospitalised at an academic surgical department in a period of seven years.

Methods
This retrospective cohort study linked all routinely and independently collected incident, AE 
and complaint data, for all 26,383 surgical inpatients discharged from a Dutch academic hos-
pital between January 2008 and December 2014. As complaints may be lodged up to two years 
after hospitalisation,12 those received between January 2008 and June 2016 were included. The 
requirement for ethical approval was waived by the local Ethics Committee (#P15.352) based 
on the Dutch Medical Research Involving Human Subjects Act.

Definitions
An incident is defined as an event or circumstance which could have resulted, or did result in 
unnecessary harm to a patient, which follows the WHO definition.13 Incidents are process 
problems that can be harmful (ie, causing AEs) or non-harmful (ie, reportable circumstances, 
near misses or no-harm incidents).13 As in many other countries,3,9,14 Dutch hospitals ac-

Table 1. Features of the independent data collection systems for incidents, adverse events and complaints used 
in this study.

Incident reporting Adverse event (AE) reporting Patient complaints handling

Targeted 
information

Process problems (regardless of 
patient harm)

Patient harm (regardless of 
process problems)

Patients’ negative experiences 
with healthcare or hospital 
services

Local 
implementation

Implemented in 2008, and 
required for all Dutch hospitals 
since 2016

Implemented in 1997,17 and a 
governmental quality indicator 
since 2004*

Has long been in place, but a 
complaints officer is required 
since 2016

Reporters All medical staff but mostly 
nurses

Physicians, residents or 
physician assistants

Patients and their families

Nature of 
reports

Short stories that describe how 
a process problem happened 
(e.g. medication error)

Medical term (e.g. surgical site 
infection) and severity score 
reflecting consequences for 
patients

Short or longer letters 
explaining why patients are 
unsatisfied (e.g. felt not taken 
seriously)

Data storage Reports are reported into, 
and stored in, a hospital-wide 
digital database (on paper until 
mid-2011), and reviewed by a 
dedicated committee

Reporting system is integrated 
in electronic medical records 
(on paper until mid-2011), 
and data are stored in a digital 
format.

Archived in binders rather 
than in digital databases 
by complaints handling 
office22 with copies sent to 
departments involved

Strengths and 
limitations

Unique in revealing hazards 
before harm is inflicted, but 
unfit for monitoring due to 
risk of underreporting and 
unknown number of patients 
at risk (denominator)

Useful for benchmarking and 
to inform patients on AE risks, 
but risk of underreporting and 
lacks of contextual information 
(eg, whether preventative 
measures were taken)

Unique information from the 
patient perspective to reveal 
issues not captured elsewhere, 
but unstructured data of low 
and unreliable volume22

* In 2004, at least 75% of the Dutch hospitals had adverse event registries for interventional specialties, such as 
surgery, gynecology and orthopedics.
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tively encourage reporting of harmful as well as non-harmful incidents.15 It is common in 
the patient safety literature to refer to harmful incidents as merely ‘adverse events’,14,16 but this 
study distinguishes incidents (process problems regardless of patient harm) from AEs (harm 
regardless of process problems).

AEs represent undesired outcomes for patients, not all of which are necessarily preventable 
and caused by (observable) incidents. In the Netherlands, an AE is defined as any unintended 
or undesired event or state, occurring during or following medical care, that is so harmful to a 
patient’s health that adjustment of treatment is required or that permanent damage results.17 
This definition overlaps with the commonly used WHO definition (ie, injury caused by medi-
cal management rather than underlying disease13), but also covers AEs related to underlying 
disease because the definition does not require judgement on the cause of the AE at time of 
reporting.

Patient complaints are defined as letters of complaint sent to the hospital by patients or on 
behalf of patients.

Reporting systems
Incidents and AEs are separately collected by independent reporting systems (Table 1). These 
systems are not intended to capture the same events, but rather to offer insights into process 
problems regardless of outcomes (incident reporting) versus adverse patient outcomes regard-
less of the quality of processes (AE reporting). Incident reporting is similar to that in many other 
hospitals, with incidents reported by all clinical staff, but mostly by nurses, in a hospital-wide 
electronic system.3,14 Incident reports are short stories and usually also allow to report whether 
the specific incident was harmful or not. Therefore, this widespread method is only able to 
capture patient harm that has a one-on-one, well-known relation with the reported incident.

AEs are reported by physicians in electronic medical records during patients’ stay.17–19 AE 
reports only include medical terms (eg, septic shock) and severity scores reflecting conse-
quences for patients, ie, 1) recovery without (re)operation; 2) recovery after (re)operation; 3) 
(potential) irreversible harm; 4) death.18 AEs with severity ≥2 are considered ‘serious AEs’. For 
the present study, ‘AE cascades’ are defined as ≥3 AEs within the same admission.

Many other settings use record review to detect AEs rather than physician reporting. A prior 
study estimated that this type of physician-driven reporting underestimates annual AE rate by 
only 1.8% compared to retrospective record review.18 A benefit of this type of AE reporting 
combined with the Dutch definition, is that all undesired outcomes are recorded without the 
need to identify causes in medical management,17–19 simplifying reporting and capturing a 
broad range of events. Because record review only captures AEs that can be related to (preced-
ing) medical management, it will likely miss AEs related to process problems in ways that are 
yet unknown, or through a combination of events rather than a one-on-one relation.

Patient complaints are collected by the complaints handling and patient service offices, with 
copies sent to the departments involved (Table 1).
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Data linkage and methods
AEs were already linked to corresponding admissions, but incidents could only be linked 
using patient identifiers and reporting dates (available for 2708 of 3001 incidents [90.2%]). 
Incidents were matched if identifiers were equal and if the reporting date of the incident was 
on or between admission and discharge date, resulting in 2162 (79.8% of 2708) incidents 
matched to 1599 admissions. Most unmatched incidents had misspelled patient identifiers 
or concerned non-surgical patients (62.0%), and in other cases reporting dates seemed to be 
misspelled. Of the 104 complaints received by the surgical department (January 2008-June 
2016), 43 were for inpatient admissions in the study period, of which 33 could be linked to 
admissions using patient identifiers and dates in letters.

Complaints were categorized using the Healthcare Complaints Analysis Tool (HCAT), scor-
ing problems on clinical (ie, quality and safety of care), management and relational domains 
(ie, behaviour of staff towards patients and their family/friends).20 Incidents and AEs were 
classified using the WHO framework16 and a previously developed AE classification scheme.17

To assess whether incidents and AEs in the same admission were clinically related, an MD-
researcher (MdV) scored the likelihood of a clinical relation (ie, unlikely, potentially or likely) 
for all potential incident/AE pairs in admissions. For related incidents/AEs, the most likely 
sequence (incident preceding or following AE) was also scored. All potentially or likely related 
incident/AE pairs were additionally reviewed and scored by a second investigator (practicing 
research nurse [JC]) and discussed until consensus was reached.

To assess whether data linkage of independent reporting systems could reveal well-known 
relations between incidents and AEs, two clinical themes were selected a-priori: 1) delirium 
and patient accident incidents (using the WHO incident type, eg, falls or line removal); and 
2) venous thromboembolism (VTE; ie, deep vein thrombosis or pulmonary embolism) and 
incidents with VTE prophylaxis (ie, low-molecular-weight heparin). Theme 1 represented an 
incident expected to frequently co-occur with the AE and to follow the AE, whereas theme 2 
represented an incident expected to less frequently co-occur with the AE but to precede the AE.

Two AE types, wound infections and anastomotic leakage, were selected a-priori to study 
whether incident co-occurrence would increase risk of AE cascades. For patients with wound 
infections, incident co-occurrence was expected to increase risk of AE cascades as it may 
further increase patient vulnerability, while anastomotic leakage was considered a more severe 
AE and hence expected to be associated with AE cascades regardless of incident co-occurrence.

Statistical analyses
Statistical analyses were conducted using SPSS Statistics (IBM, v23) with a 0.05 alpha level. 
Complainants were compared to non-complainants on patient characteristics (age, gender, 
undergoing surgery or not, American Society of Anaesthesiologists (ASA) physical status and 
emergency status at the first surgery, length of stay and presence of readmission within 30 
days), overall and separately for cases with both incidents and AEs. χ2 tests were used for 
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categorical variables (Fisher exact test if expected count was less than 5), with Kruskal-Wallis 
H tests for age and length of stay and Mann-Whitney U test for number of incidents/AEs. 
Complaints for admissions with versus without incidents and/or AEs were compared on 
HCAT domains to study whether these addressed different issues.

To study co-occurrence, admissions with only incidents, only AEs, both incidents and AEs, 
and neither incidents nor AEs, were compared on the patient characteristics mentioned above. 
Complaints were assessed separately because of their low volume. The groups were compared 
on complaints filed, number of incidents/AEs, AE severity, and occurrence of serious AEs and 
AE cascades. Multivariable logistic regression was then performed to assess whether incident 
occurrence increased risk of AEs after adjustment for patient characteristics (age, gender, 
undergoing surgery or not and ASA status), both for all AEs and for seemingly unrelated AEs. 
Similarly, we assessed whether risk of long length of stay (ie, upper quintile) or readmission 
was increased for cases with both incidents and AEs rather than cases with only AEs.

To study risk of AE cascades, multivariable logistic regression was used among cases with 
AEs, comparing cases with (unrelated or related) incidents to cases without co-occurring 
incidents, adjusted for patient characteristics as above. The same analyses were performed 
conditional on having wound infections or anastomotic leakage. Consequences of AE cas-
cades were assessed by studying risk of long length of stay and readmission for cases with AE 
cascades rather than only 1-2 AEs, using multivariable logistic regression adjusted as above.

RESULTS

Patient complaints
Complaints were filed for 33 of the 26,383 admissions (0.1% or 1.3 per 1000) (Figure 1). Most 
complaints were filed for cases without incidents/AEs (n=20, 60.6%) (Table 2). Complainants 
were similar to non-complainants in all patient characteristics (data not shown), except for a lon-
ger length of stay (median: 6 vs 3 days; p=.015). Admissions with complaints seemed more likely 
than those without complaints to have both incidents 
and AEs, but group sizes varied greatly (4/33 [12.1%] vs 
726/26,350 [2.8%]; p=.001) (Figure 1). Complaints for 
admissions with incidents and/or AEs mostly addressed 
problems on the clinical domain (85% of 13), whereas 
other complaints mostly addressed the relational do-
main (75% of 20). In addition, in incident reports filed 
for 10 admissions, staff expressed complaints on behalf 
of patients or family (eg, “felt not taken seriously” or 
“not informed about transfer to intensive care unit”), 
but none of these were filed as formal complaints.

Figure 1. Occurrence of complaints, in-
cidents and adverse events in admissions.
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Table 2. Characteristics of admissions with or without adverse events and/or incidents.1

Variable n (column %)
Cohort

26,383 (100.0)
Neither AEs/I
20,676 (78.4)

Only I
869 (3.3)

Only AEs
4108 (15.6)

Both AEs/I
730 (2.8) P

Complaint filed 33 (0.1) 20 (0.1) 0 (0) 9 (0.2) 4 (0.5) .006

No. of incidents
total

median
mean

2162
0.0

0.1±0.4

-
1024

1.0
1.2 ±0.5

-
1138

1.0
1.6 ±1.1

<.001

No. of AEs
total

median
mean

8870
0.0

0.3±1.0

-
-

6897
1.0

1.7 ±1.6

1973
2.0

2.7 ±2.5

<.001

Maximum AE severity*

no AEs
1
2
3
4

undetermined

21,545 (81.7)
3353 (12.7)

829 (3.1)
225 (1.0)
322 (1.2)

79 (0.3)

- -

2901 (70.6)
665 (16.2)

192 (4.7)
287 (7.0)

63 (1.5)

452 (61.9)
164 (22.5)

63 (8.6)
35 (4.8)
16 (2.2)

<.001

Serious AEs (severity ≥2) 1406 (5.3) 1144 (27.8) 262 (35.9) <.001

AE cascades (≥3 AEs) 845 (3.2) - - 581 (14.1) 264 (36.2) <.001

Male gender 14,009 (53.1) 10,765 (52.1) 490 (56.4) 2298 (55.9) 456 (62.5) <.001

Age (years) 52.6 ±21.0 50.7 ±21.4 58.5 ±16.2 59.6 ±18.3 61.1 ±15.3 <.001

Received surgery 19,154 (72.6) 14,288 (69.1) 664 (76.4) 3525 (85.8) 677 (92.7) <.001

ASA at first surgery†

I
II

III
IV
V

missing

4620 (24.1)
6619 (34.6)
2428 (12.7)

225 (1.2)
31 (0.2)

5231 (27.3)

4198 (29.4)
4968 (34.8)

1346 (9.4)
79 (0.6)

8 (0.1)
3689 (25.8)

72 (10.8)
240 (36.1)
136 (20.5)

7 (1.1)
1 (0.2)

208 (31.3)

335 (9.5)
1242 (35.2)

772 (21.9)
121 (3.4)

18 (0.5)
1037 (19.4)

15 (2.2)
169 (25.0)
174 (25.7)

18 (2.7)
4 (0.6)

297 (43.9)

<.001

Status at first surgery†

elective
emergency

missing

11,284 (58.9)
2639 (13.8)
5231 (27.3)

8837 (61.8)
1762 (12.3)
3689 (25.8)

383 (57.7)
73 (11.0)

208 (31.3)

1804 (51.2)
684 (19.4)

1037 (29.4)

260 (38.4)
120 (17.7)
297 (43.9)

<.001

Length of stay (days) mean
median

6.83 ±12.0
3.0

4.50 ±7.5
2.0

7.76 ±7.9
6.0

14.49 ±17.6
10.0

28.7 ±29.1
19.0

<.001

Followed by readmission‡ 2666 (10.1) 1643 (7.9) 97 (11.2) 791 (19.3) 135 (18.5) <.001

AE, adverse event. I, patient safety incident. No, number. ASA, American Society of Anesthesiologists.
* Severity levels: 1) recovery without (re)operation; 2) recovery with (re)operation; 3) (potential) irreversible 
harm; 4) death.
† ASA and emergent (rather than elective) status at the first surgical procedure during admission, thus only 
available for cases who received surgery and presented as % of patients who received surgery (ie, total n=19,154).
‡ Whether a readmission followed within 30 days after discharge.
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Co-occurrence of incidents and adverse events
Incidents were reported for 1599 (6.1%) admissions, mostly by nursing staff (71.2%). An-
nual incident rates doubled following implementation of electronic reporting in 2011 from 
3-4% to 8%. AEs were reported for 4838 (18.3%) admissions, with annual AE rates ranging 
from 16.8% (2010) to 19.5% (2014). For 730 (2.8%) admissions, both incidents and AEs were 
reported (Figure 1). More than half of all incidents (52.6% of 2162) were reported for patients 
with AEs, whereas 22.2% of all AEs (n=8870) were reported for cases with incidents. Most 
common incident type was medication (4.0% of all admissions) and most common AE type 
was infection (7.3%), which were also the most common types to cluster in admissions (data 
not shown).

Patient characteristics differed between groups with and without incidents/AEs (Table 2). 
Looking at the data, patients with incidents and/or AEs seemed older, more often undergo-
ing surgery and less often ASA 1-2 compared with other patients (Table 2). In multivariable 
analysis, adjusted for patient characteristics, incident occurrence and AE occurrence were 
significantly associated (OR 3.0; 95% CI 2.7 to 3.3). Compared with patients with only AEs, 
patients with both AEs/incidents had more incidents and AEs, and more often serious AEs 
(Table 2), and increased risk of long length of stay (OR 3.8; 95% CI 3.1 to 4.8) but not of 
readmission (OR 1.0; 95% CI 0.8 to 1.2).

Clinical relations
In 248 of the 730 (34.0%) admissions with co-occurring incidents and AEs, one or more 
clinical relations between incidents and AEs were identified (n=322 pairs). These included 
36 unreported AEs mentioned in incident reports. In total, there were 4590 admissions with 
standalone or seemingly unrelated AEs, including 482 admissions with only unrelated inci-
dents/AE and 4108 admissions with only AEs. Multivariable analysis showed that incident 
occurrence also increased the risk of these standalone/seemingly unrelated AEs (OR 1.4; 95% 
CI 1.3 to 1.6), after adjustment for patient characteristics.

AE types that were commonly related to co-occurring incidents included ‘psychological 
disturbance’ (eg, delirium), ‘symptoms without diagnosis’ (eg, metabolic abnormality) and 
‘rejection/allergy’, whereas ‘shock’ or ‘fistula’ were only rarely related (Table 3). Incidents of 
the ‘patient accident’ type (eg, falls, unplanned removal of lines) were more often related than 
unrelated to co-occurring AEs (68.7%), whereas, for example, only 11-13% of the incidents 
about documentation and administration had clinically related AEs (Table 3).

Sequence
Among the 322 pairs of related incidents/AEs, incidents seemed to have preceded AEs in 55.6% 
and followed AEs in 44.4%. For example, one haemorrhage AE was preceded by a heparin 
overdose incident, while another was followed by a blood transfusion incident. Looking at the 
most common incident and AE types: medication incidents mostly seemed to have preceded 
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related AEs (61.6% of 164), and incidents related to infections mostly seemed to have followed 
these AEs (65.1% of 63).

For the a-priori selected themes, delirium was more common among cases with than 
without incidents of the ‘patient accident’ type (35.7% vs 1.6%; x2=594; p<.001). This pattern 
of frequent co-occurrence was also visible over time (Figure 2, A). In general, incidents of 

Table 3. Co-occurrence and presence of relations per adverse event and incidents type.*

Type of adverse event Co-occurring with 
incident(s)

in admission
1973 (100.0)

n (column %)

Related to
co-occurring
incident(s)
262 (13.3)
n (row %)

Unrelated to
co-occurring
incident(s)
1711 (86.7)
n (row %)

Inflammation/infection
Functional disorder

Symptom without diagnosis
Bleeding/haematoma
Other/non-specified

Psychological disturbance
Accumulation of body fluids

Thrombosis/embolus
Abnormal wound healing

Injury by mechanical/physical-chemical disturbance
Rejection/allergy/immunological reaction

Pressure sore
Necrosis/infarction

Shock
Ischaemia

Procedure with unintended substandard outcome
Fistula

587
384
140
141
121
118

94
84
74
68
41
40
32
20
12
10

7

(29.8)
(19.5)

(7.1)
(7.1)
(6.1)
(6.0)
(4.8)
(4.3)
(3.8)
(3.4)
(2.1)
(2.0)
(1.6)
(1.0)
(0.6)
(0.5)
(0.4)

63
46
35
11
18
35
11
14

4
11

8
4
1
1
0
0
0

(10.7)
(12.0)
(25.0)

(7.8)
(14.9)
(29.7)
(11.7)
(16.7)

(5.4)
(16.2)
(19.5)
(10.0)

(3.1)
(5.0)
(0.0)
(0.0)
(0.0)

524
338
105
130
103

83
83
70
70
57
33
36
31
19
12
10

7

(89.3)
(88.0)
(75.0)
(92.2)
(85.1)
(70.3)
(88.3)
(83.3)
(94.6)
(83.8)
(80.5)
(90.0)
(96.9)
(95.0)

(100.0)
(100.0)
(100.0)

Type of incident Co-occurring with 
AE(s) in admission

1138 (100.0)
n (column %)

Related to
co-occurring 

AE(s)
290 (25.5)
n (row %)

Unrelated to
co-occurring 

AE(s)
848 (74.5)
n (row %)

Medication/intravenous fluids
Clinical process/procedure

Patient accidents
Documentation

Clinical administration
Medical device/equipment

Resources/organisational management
Blood (products)

Unclear
Nutrition

Infrastructure/building
Staff/patient behaviour

719
148

67
54
47
41
31
17

5
5
3
1

(63.2)
(13.0)

(5.9)
(4.7)
(4.1)
(3.6)
(2.7)
(1.5)
(0.4)
(0.4)
(0.3)
(0.2)

164
45
46

6
6

14
5
3
1
0
0
0

(22.8)
(30.4)
(68.7)
(11.1)
(12.8)
(34.1)
(16.1)
(17.6)
(20.0)

(0.0)
(0.0)
(0.0)

555
103

21
48
41
27
26
14

4
5
3
1

(77.2)
(69.6)
(31.3)
(88.9)
(87.2)
(65.9)
(83.9)
(82.4)
(80.0)

(100.0)
(100.0)
(100.0)

AE, adverse event.
* Descriptive statistics are at the AE/incident level, not at the patient level. One admission can have more than 
one AE and/or incident type.
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the ‘patient accident’ type mostly seemed to have followed rather than preceded related AEs 
(65.2% of 46). A diff erent pattern was observed for VTE and VTE prophylaxis. Only 2 of the 
97 cases with VTE prophylaxis incidents also had VTE in the same admission (both preceding 
AE). Th ese 2 cases occurred aft er a strong increase of VTE prophylaxis incidents (Figure 2, 
B), while overall VTE reporting rate remained stable (both before and aft er incident increase: 
mean 0.3% of cases per quartile).

Cascades
Overall, AE cascades (≥3 AEs) were present for 845 admissions, of which 31.2% also had 
incidents and 0.2% had fi led complaints. Admissions with incidents and AEs more commonly 
had AE cascades than admissions with only AEs (36.2% vs 14.1%; x2=208; p<.001) (Table 2). 
Th is diff erence remained in multivariable analysis, adjusted for patient characteristics, both 
for cases with related incidents (OR 5.7; 95% CI 4.3 to 7.4) and cases with only seemingly un-
related incidents (OR 2.0; 95% CI 1.6 to 2.5). AE cascades were just as common among cases 
with only incidents following related AEs as in cases with incidents preceding AEs (52.0% vs 
53.0%; x2=.023; p=.880). Cases with AE cascades were more likely to have a long length of stay 
(OR 5.1; 95% CI 4.1 to 6.4), but no diff erences were observed for risk of readmission (OR 0.9; 
95% CI 0.7 to 1.1). For cases with wound infections, having an incident strongly increased the 
risk of an AE cascade (55.4% vs. 18.8%; p<.001). Th is applied to patients with related incidents 
(OR 14.0; 95% CI 5.7 to 34.4) and those with only seemingly unrelated incidents (OR 3.1; 
95% CI 1.7 to 5.6). Incident co-occurrence did not increase risk of AE cascades in cases with 

Figure 2. Selected clinical themes: co-occurrence of specifi c incidents and adverse events in admissiosn over 
time.   
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anastomotic leakage (OR 1.4; 95% CI 0.5 to 3.6), among which more than half of the patients 
had AE cascades, both those with incidents (65.5%) and without (56.9%).

DISCUSSION

This study addressed patient-level relations between incidents, AEs and complaints by linking 
routinely collected data from independent systems. Most patients who filed complaints had 
no incidents or AEs and addressed relationship problems, whereas complaints for admissions 
with incidents and/or AEs mostly concerned quality and safety issues. Among admissions 
with co-occurring incidents and AEs, clinical relations between these events were identified 
in approximately 1 of 3 admissions. In terms of sequence, incidents seemed to have preceded 
related AEs in 55.6% and followed AEs in 44.4% of the clinically related incident/AE pairs. 
Overall, patients with incidents more commonly had AEs and AE cascades than patients 
without incidents, regardless of whether these AEs seemed clinically related or in what se-
quence. These findings demonstrate that although separate systems collect different signals 
from the same patient journey, these have relations at the patient level and should therefore be 
interpreted in relation to each other to obtain more comprehensive and detailed information 
for improvement efforts.

Breaking down the silos
Previous studies encouraged hospitals to use more than one method to collect data on quality 
and safety because each method provides complementary information, previously compared 
to the fable of the blind men and the elephant.1,3,21 Over the years, various systems to col-
lect quality and safety data, such as incidents, AEs and complaints, have been implemented 
in different periods and isolated from each other.22 Consequently, co-occurrence cannot be 
evaluated and relations between events may remain obscured, such as cascades or clusters of 
seemingly unrelated events. While both incident and AE data (collected through reporting 
or record review) may be used to reveal suboptimal processes that cause harm, only linkage 
of their data allows an approach looking at co-occurrence and how initial harm may trigger 
further process problems and cascades of events. Integration of these systems would also 
connect perspectives of nurses, physicians and patients and may reveal unreported problems, 
as illustrated by our finding that incident reports revealed patient complaints not otherwise 
reported. Complaints are a particularly under-used source of information for improvement 
because they mostly remain completely separated from quality and safety data.20,22,23 This 
study indicates that this may be a missed opportunity because complaints from patients with 
incidents and/or AEs specifically provided information on quality and safety from the patient 
perspective.
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Ability to respond
Although incident reporting is known to be very poor at detecting AEs,2,3 incident reports 
are unique stories from the sharp end that may reveal local system hazards before harm is in-
flicted.24 Previous authors underlined that reports of near misses (ie, unharmful incidents) can 
be used to study resilience of healthcare processes because these indicate successful responses 
to potentially harmful situations.14,25,26 Equally important is the capacity to respond to harm 
once inflicted, preventing that (responses to) initial AEs send patients ‘out of the frying pan 
into the fire’, which bears similarity to the concept of ‘failure to rescue’.27,28 Patient-level data 
linkage allows further study of critical elements of safety,29 namely the ability to anticipate, re-
spond and adapt to difficulties, such as increased vulnerability and complexity of patients with 
AEs and incidents. This vulnerability and complexity was particularly illustrated in this study 
by the increased risk of AE cascades for patients with wound infections who also experienced 
incidents. The obtained insights can be used to enhance these abilities, which responds to calls 
for a more proactive and preventive approach to patient safety.30

Practical implications
Integration of quality and safety systems will require investments that may differ per institu-
tion, depending on whether information is available in a digital format and (can be) linked to 
corresponding admissions. For example, not all hospitals have digitalised patient complaints.22 
Hospitals could start by providing a clear overview of a patient’s AEs and incidents in the 
medical record (integrating safety systems into electronic records), because this may support 
the ability of (rotating) staff to anticipate future problems for these patients. In addition, pa-
tients with both incidents and AEs could be sampled for higher priority in-depth analysis or 
discussion at team meetings, eg, morbidity and mortality conferences. These learning reviews 
should additionally address the team’s response to these events and any patient complaints, 
which means that complaints data should be made accessible. This approach honours the 
principle that it is more valuable to thoroughly analyse a small number of events than to 
superficially study large volumes of data.8,31 Another practical implication would be to con-
sider expanding the focus of record review to what happened after AEs (eg, whether the AE 
triggered incidents), and to encourage incident reporters to address what happened before 
incidents (eg, whether the incident was preceded by AEs), in order to identify chains of events.

Strengths and limitations
A strength of this study is that it is the first in its kind to study patient-level relations between 
different types of quality and safety data routinely collected over several years. A study limita-
tion is that underreporting may have affected incident rates. This may particularly apply to 
the years before electronic reporting after which incident rates doubled, as also observed 
elsewhere.1,32 AE rates were more stable and have been demonstrated to be similar to those ob-
tained through record review.18 Moreover, incident, AE and complaint rates closely resembled 
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those in other studies.12,32–35 We acknowledge that the AE cascade definition is arbitrary and 
that it remains unclear how these events are related, but this variable was used to reflect cases 
progressing from bad to worse, which likely resonates with clinicians. Accurate data on the 
exact timing of events is required to examine chains of events more closely. The finding of 
longer length of stay for patients with AEs/incidents should be interpreted with caution as this 
could also reflect greater complexity of these cases, which could have occurred regardless of 
incidents/AEs. Similarly, that cases with incidents were at increased risk of unrelated AEs may 
reflect their greater complexity for which we could not fully adjust. Although clinical relations 
were assessed by clinician-researchers, this remains subjective similar to record review stud-
ies.36,37 Even though generalisability is an important limitation of any single centre study, this 
study presents more general messages potentially relevant for other institutions. The relations 
between events demonstrated in this study likely reflect a more universal underlying process 
of increased patient vulnerability and complexity. Therefore, these findings could encourage 
hospitals with other definitions or methods (eg, record review) to integrate available incident, 
AE and complaint data to obtain rich information that helps envision the bigger picture of 
patient safety.

Future directions
Future research is needed on clusters of seemingly unrelated incidents and AEs, and the 
impact of incidents after initial AEs. These studies could provide guidance for clinical practice 
by identifying what types of events warrant more vigilance in monitoring and management 
to prevent a negative cascade of events. Ideally, hospitals would use a linked registry to detect 
early warnings before (more) patients are harmed, but methods still need to be developed and 
validated. Another important extension could be to use integrated data from various sources 
to study particularly ‘safe’ teams or processes in order to increase understanding of why things 
go right38,39 and to seek exemplary behaviour and solutions that are already present within 
the clinical community.40,41 With this study, we hope to inspire more research with patient-
level linkage of currently available data in other settings and with other types of data, such as 
patient-reported outcome or experience data.

Conclusions
This study shows how patient-level linkage of incident, AE and complaint data can reveal 
relations that otherwise remain obscured, such as incidents emerging in the context of prior 
AEs or triggering AE cascades, even for seemingly unrelated events. As we have come to ap-
preciate that the various data systems in hospitals offer different ‘windows onto the system’,[8] 
we should start integrating these for a more ‘panoramic’ view on healthcare quality and safety.
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What is already known on this subject:
•	 Incident,	adverse	event	(AE),	and	patient	complaints	data	are	typically	collected	sepa-

rately and used in isolation, revealing different types of safety issues.
•	 Incident	reporting	 is	known	to	be	poor	at	detecting	AEs,	which	are	commonly	de-

tected using record review.

What this study adds:
•	 Linkage	of	incident,	adverse	event	(AE)	and	complaint	data	allows	a	more	comprehen-

sive analysis of relations between events in the same admissions, such as that incidents 
trigger (cascades of) AEs but also follow initial AEs.

•	 While	most	complaints	were	filed	for	admissions	without	incidents	or	AEs,	complaints	
for cases with incidents and/or AEs mostly addressed quality and safety issues, provid-
ing an additional resource for quality improvement.

•	 Patients	 with	 incidents	 were	 at	 increased	 risk	 of	 (cascades	 of)	 AEs,	 regardless	 of	
whether these seemed clinically related and in what sequence, which likely reflects 
that these events increase underlying vulnerability and complexity in patients.
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‘The Problem with…’ series covers controversial topics related to efforts to improve 
healthcare quality, including widely recommended, but deceptively difficult strategies for 
improvement and pervasive problems that seem to resist solution.

THE PROBLEM WITH USING PATIENT COMPLAINTS FOR IMPROVEMENT

Patients can voice their concerns in letters of complaint, written to the hospital or a regula-
tory body. By doing so, patients may want to express disappointment with some aspect of 
care and/or may want to urge and help the hospital to improve the care delivered to patients 
in the future.1-4 Healthcare providers and managers are committed, and ethically obliged, to 
continuously improve healthcare as well as to listen and act on their patients’ concerns. Still, 
patient complaints are hardly used for quality improvement (QI),5,6 which seems a missed op-
portunity to learn from the patient’s perspective. Using patient complaints (i.e., the content of 
formal complaint letters received by hospitals) as an actual tool for improvement is, however, 
hampered by various problems related to this source of information. This article will discuss 
these problems, which might explain why patient complaints often remain so absent from 
systematic efforts to improve healthcare.

COMPLAINTS ARE HANDLED IN ISOLATION
The first barriers to using complaints for systematic improvement are introduced by the ways 
in which complaints are handled in hospitals.

Physical separation
Complaints handling is traditionally located near hospital lawyers, patient advocates or 
guest services, rather than the later-developed quality and safety departments. It may also 
be difficult to reference complaints data for QI purposes as complaints are often archived in 
binders, sorted on patient or physician names, rather than in accessible digital databases. This 
separation of complaints from QI practices precludes this information from being used, for 
example, to gain insights into patient-centeredness or continuity of care.6 

Case-by-case handling
Moreover, while most hospitals have installed systems to learn from adverse events and in-
cidents, systems to learn from complaints are lacking.7 The ability to learn from complaints 
is particularly limited by the one-by-one approach to complaints. On receiving a complaint, 
most hospitals notify the involved providers, who (help to) write a response.8-10 While impor-
tant for restoring the provider-patient relationship, this approach also treats complaints as 
isolated issues between individual providers and patients. One negative effect of this is that 
providers could be given the feeling that they are individually responsible for the whole of 
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the negative patient experience, inducing feelings of shame and guilt that hamper learning.11 
Another result is that the case seems ‘closed’ once a response is sent, which fails to trigger a 
deeper investigation, and to share the learning within the team, department or hospital. The 
handling process may be finished when the complaint and response letter are archived, but 
this does not necessarily mean that the complaint’s problem has been resolved. It will remain 
difficult to define or determine when exactly a complaint is resolved, but complaints handling 
should be seen as the beginning of a process to gain a deeper understanding of the patient’s 
concerns and how the issues could be addressed, rather than the end of a service provided to 
patients.

COMPLAINTS ARE COMPLEX STORIES
Use of complaints to develop improvement requires identifying the issues that underlie the 
complaint, as well as identifying adequate targets and strategies for improvement. These pro-
cesses are challenged by various difficulties related to distinct features of patient complaints.

Elusive source of information
As complaints often result from cascades of problems until ‘the straw that broke the camel’s 
back’,12 there will often be various issues and sources of frustration that contributed to the 
patient’s negative experience. Identifying the exact underlying problems can be remarkably 
difficult. Complaint letters can be difficult to read as they are mostly unstandardised, un-
structured and emotive,13 as well as written by patients and families with varying educational 
backgrounds. Moreover, complainants may have interpreted certain events more harshly in 
a context of cumulative hurt and frustration,9 and may focus on subjective aspects of care, 
such as compassion, while leaving other important contributory factors or problems undis-
cussed.13 This process is further challenged by bias on the receiving end, as it can be difficult 
to interpret complaints in a non-judgemental, unbiased manner, particularly when one’s skills 
and attitudes are criticised.13 A survey among physicians showed that one in three did not 
consider complainants ‘normal people’, and this was even more so among physicians who 
had experienced complaints.14 This raises the question whether we should rely on individual 
providers to draw lessons from complaints. At the same time, close involvement of healthcare 
professionals is essential to provide medical and context knowledge as well as for frontline 
engagement, which are required for learning and improvement processes. Both receptivity 
to complaints and patient’s willingness to report complaints might benefit from using a term 
such as ‘patient feedback’ instead of a term that is synonymous with ‘whining’ and ‘moaning’ 
in the dictionary.

Coding tools do not identify underlying problems
While methods for standardised analysis of complaints seem beneficial to structure and 
categorise the problems addressed, this process is first of all complicated by the complexity of 
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these letters, as described above. Moreover, coding strategies used by these methods may pose 
problems when trying to use complaints for QI. A recently validated tool is the Healthcare 
Complaints Analysis Tool (HCAT), which was developed using taxonomies from 59 previous 
studies.6,13 This method requires taking complaint letters at face value, strictly adhering to the 
words used in the text. It is understandable that the method does not allow personal inter-
pretation of the letter’s content, but this type of coding may therefore point to different issues 
than in-depth investigations of the situation and context would. For example, if a complainant 
writes that he received the wrong treatment, this will be coded as ‘clinical’, while in fact the 
underlying problem may be related to insufficient explanation and hence ‘communication’. 
While contextual information may be available in the provider’s response letter, these are not 
taken into account in these analyses.

DIFFICULTIES IDENTIFYING THE IMPROVEMENT STRATEGY AND TARGET 
GROUP
Even if the problems underlying a complaint have been accurately identified, improvement 
efforts are further challenged by the need to determine whether the problem is individual or 
reflects system issues, and whether this is an isolated or recurring problem. These distinctions 
are important as they will impact what improvement strategies and target groups are adequate 
in response to the complaint.

Healthcare is a team effort
It is not easy to determine whether problems that triggered a complaint are individual-
oriented or system-oriented, as relationships between individual-related and system-related 
causes of problems are complex and difficult to separate.15,16 Some complaints about individual 
behaviour may be related to underlying system problems. To illustrate, complaints about a 
brusque doctor or a nurse not responding to call bells in a timely manner could reflect the 
typical behaviour of that clinician but could also reflect problems with problematic workload 
or conflicting expectations of staff. A tendency to view the individual provider as the problem 
that needs fixing fails to identify underlying system factors17 and could also unnecessarily 
damage healthcare professionals. While it has been shown that a small number of physicians 
account for a large proportion of complaints,18 we cannot rule out whether these providers 
were more prone to complaints due to a larger volume of patients or more difficult patients,16,19 
such as patients with a greater risk of complications and hence of complaints.20 The use of 
complaint rates as a metric to identify ‘bad doctors’ would therefore, as most tests, render 
false positives, falsely accusing colleagues of incompetence. Moreover, it seems unrealistic to 
regard patient complaints as criticisms of individual providers. Modern healthcare is provided 
by many hands,21 and providers are part of larger teams and systems. It has been estimated that 
medical and surgical patients may see up to 44 and 75 different health professionals during 
their hospitalisation.22 Accordingly, complaint letters frequently address more than one issue,6 
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related to providers of several disciplines (including administrative staff), departments or 
institutions. As a result, it often remains unclear what the exact target group for improvement 
should be.

Estimating the size of the iceberg
Another distinction that should be made is whether the problem addressed in the complaint 
was an isolated occurrence or a recurring issue, as we would not want to make changes to 
our systems on the basis of very specific, rare events. Such corrective actions may also harm 
our ability to perform well, for example by increasing complexity. It is logical that a recur-
ring problem would require a different response than a single ‘mistake’, but the difficulty lies 
in (determining who is responsible for) making these judgements, as also discussed in Just 
Culture theory.23 Unfortunately, we cannot rely on complaint rates to distinguish isolated from 
recurring problems, as the likelihood that a problem triggers a complaint is not purely related 
to the frequency of the underlying problem. In other words, a single complaint may represent 
only ‘the tip of the iceberg’ for a problem, but may just as well represent an unfortunate, rare 
occurrence. In fact, complaints are hetereogenous5 and relations with underlying problems 
are complex. One type of complaints may have different underlying problems, requiring dif-
ferent improvement strategies (e.g. discharge complaints can be triggered by communication 
as well as logistic issues). At the same time, one underlying problem could trigger different 
complaints (e.g. understaffing triggering complaints about staff behaviour as well as clinical 
care quality). Without deeper investigation, most complaints may simply trigger clinical or 
communication skills training.

Infrequent and imperfect data
As complaints are so infrequent overall, with rates from the literature ranging between 
0.1-0.9% of all admissions,20,24,25 it might take a while before issues recur, by which time 
circumstances and opportunities for improvement may have changed already. Analogous to 
incident rates,26,27 these numbers will be affected by many other factors than quality of care, 
such as patients’ access to the complaints process. These features make complaint data unfit for 
monitoring, limiting our ability to identify when a complaint-based improvement is success-
ful. In addition, some patients may be reluctant to file a formal complaint and more inclined 
to report their concerns in a patient survey instead. Triangulation of complaints data with data 
about negative patient experiences, for instance extracted from hospital surveys, may establish 
sufficient volumes and seems an alternative approach worth considering to facilitate learning 
from the patient perspective.

FROM ISOLATION TO INTEGRATION
Both the ways in which we handle complaints and a number of distinct features of this source 
of information, complicate their use as a tool for QI. Advancing insights from the patient 
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safety movement, such as the systems approach and the Just Culture principles, are yet to 
be applied to the ways in which we learn from complaints.5 Relevant lessons from incident 
reporting in healthcare include that we should remain wary of ‘collecting too much and doing 
too little’ and view anecdotal data as triggers for participative learning rather than as useful 
data for quantitative analysis.26 As proposed by Gallagher and Mazor,5 complaints should be 
viewed through the patient safety rather than risk management lens, triggering systematic 
investigations and efforts to prevent recurrences. Specifically, we propose that complaints are 
used as triggers for team learning and further in-depth inquiry with other quality and safety 
data.

Using complaints as triggers
As caring for patients is a team effort, learning from patients’ complaints should equally be 
a collaborative process. Such an approach underlines that ‘a complaint against one of us is 
a complaint against us all’ and encourages sharing the learning with colleagues. This would 
require transforming complaints handling from a service provided to patients, where the 
learning remains with the responding clinician, into a joint effort of clinician teams and 
QI staff. For example, complaints could receive a more prominent role in existing learning 
practices, such as morbidity and mortality conferences. This would encourage discussing the 
patient perspective as well as soft skills, such as communication or empathy, at these meet-
ings. These meetings could also provide a forum for peer support, and peer feedback, which 
has been demonstrated to reduce complaint rates of individual providers.28 These discussions 
may also help to determine whether problems addressed in complaints are recognised as 
recurring problems. Yet, some colleagues may be reluctant to report problems with a fellow 
clinician.29,30,31 Therefore, additional investigation will likely be required to assess whether 
problems raised in complaints are also reflected in other available sources of information, 
such as interviews with complainants and providers, direct observation of care17 or review 
of response letters and medical records. Moreover, hospitals could use triangulation with 
other data from the clinician or patient perspective, such as quantitative outcome or patient 
experience data (e.g., National Surgical Quality Improvement Program [NSQIP] or Hospital 
Consumer Assessment of Healthcare Providers and Systems [HCAHPS]), but even then, it 
will remain extremely difficult to identify and solve the actual system problems, a process that 
requires substantial work and investments.17

To conclude, there are various barriers that hamper using patient complaints to develop 
improvements. Yet complaints could be taken out of isolation and more closely connected 
to other QI processes. The associated costs and efforts will vary per hospital, as, for example, 
not all hospitals have digitalised complaints8,32,33 or routinely collect patient experience data. 
Hospitals could start by using complaints as triggers for participative learning in teams and 
further in-depth inquiry with other available QI data. This would address at least part of 
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the various challenges described in this paper, and allow to share the learning from patient 
complaints within teams and institutions.

•	 Patient	complaints	represent	patients’	perspective	on	healthcare,	but	are	hardly	used	
for improvement, which is likely influenced by various problems related to this specific 
source of information.

•	 Complaints	 are	 handled	 in	 isolation	 on	 a	 case-by-case	 level,	 which	 fails	 to	 trigger	
deeper learning or investigation and to align with improvement and learning practices.

•	 Complaint	letters	are	an	especially	complex	and	elusive	information	source	with	data	
of low and unreliable volume, which challenges efforts to categorise and code these 
data, and thereby complicates identifying underlying problems and adequate improve-
ments.

•	 These	 features	create	difficulties	 to	determine	whether	problems	addressed	 in	com-
plaints are individual-related or system-related, and whether these reflect an isolated 
or recurring issue, which all have implications for quality improvement (QI) efforts.

•	 Given	these	problems,	complaints	should	be	used	as	a	starting	point	for	collaborative	
learning and used as triggers for further inquiry with other QI data, such as patient 
experience data.
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ABSTRACT

Background
Linkage of safety data to patient experience data may provide information to improve surgical 
care. This retrospective observational study aimed to assess associations between complica-
tions, incidents, patient-reported problems and overall patient experience.

Methods
Routinely collected data from safety reporting on complications and incidents, and patient-
reported problems and experience on the Picker Patient Experience Questionnaire-15, 
covering 7 experience dimensions, were linked for 4236 surgical inpatients from an academic 
centre (April 2014-December 2015; 41% response). Associations between complication and/
or incident occurrence and patient-reported problems, regarding risk of suboptimal experi-
ence (i.e. grade of 1-5 out of 10) were studied using multivariable logistic regression.

Results
Patient-reported problems were associated with occurrence of complications/incidents among 
patients with suboptimal experiences (OR 2.8; 95% CI: 1.6-4.9), but not among patients 
with positive experiences (OR 1.0; 95% CI: 0.6-1.5). For each patient experience dimension, 
presence of patient-reported problems increased risk of suboptimal experience (OR range: 
2.7-4.4). Patients with complications or incidents but without patient-reported outcomes were 
at lower risk of a suboptimal experience than patients without any problems (OR 0.5; 95% CI: 
0.3-0.9). Occurrence of complications/incidents only increased risk of suboptimal experience 
when patients also had problems on ‘continuity and transition’ or ‘respect for patient prefer-
ences’ dimensions.

Conclusions
Linking safety data to patient experience data can reveal ways to optimize surgical care. Surgi-
cal staff seem able to ensure positive patient experiences despite complications or incidents. 
Increased attention should be paid to respecting patient preferences, and continuity and 
transition, particularly when complications or incidents occur.

Key words: quality improvement; patient experience; patient safety; complications; incident 
reporting.
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INTRODUCTION

Surgical inpatient care aims to ensure high-quality care and patient safety as well as an optimal 
experience for patients. There is an increasing amount of information available on patient 
experience, due to surveys such as the Hospital Consumer Assessment of Healthcare Provid-
ers and Systems (HCAHPS)1 or the National Adult Inpatient Survey.2 Other means are used to 
collect data on safety from the perspective of surgical staff, such as reporting systems or record 
review. Greater insight into the relationship between patient experience and markers of safety, 
such as complications or incidents (e.g. postoperative hemorrhage, medication error), could 
help to optimize surgical care and ensure positive patient experiences.

Much remains unknown about the interplay between patient experience and complications 
or incidents. Previous studies that assessed patient experience in relation to quality and safety 
outcomes were mostly at the hospital level, and have produced conflicting results in terms of 
whether an association existed.3–10 Part of this may be due to the fact that these data are not 
typically linked at the patient level because of the anonymity of patient surveys. The level of 
analysis matters because relations observed at the group level (i.e., hospital) are not necessarily 
the same at the individual level (i.e., patient), which is referred to as ‘the ecological fallacy.’11,12 
After all, when hospitals with high patient satisfaction rates also have high-quality outcomes, 
it cannot be inferred that these two actually occurred in the same individual patients.

Greater insight into these associations is necessary to understand how we could use patient 
experiences to improve quality of care. Aim of the present study was to examine the associa-
tion between complications, incidents and patient-reported experiences at the patient level. 
In comparison to previous studies, this study included more detailed information on patient 
experience dimensions and timing of survey response to allow for more comprehensive analy-
ses. We hypothesized that patient-level linkage of data on complications, incidents and patient 
experiences, collected through routine safety reporting by surgical staff and patient surveys, 
may reveal valuable information to improve surgical inpatient care.

METHODS

This retrospective observational study linked all routinely collected data on admissions, pa-
tient experiences, and complications/incidents collected through safety reporting, for surgical 
inpatients of a Dutch academic hospital.

Patients and definitions
Data for all 6708 surgical inpatients discharged between April 2014 and December 2015 were 
included. The requirement for ethical approval was waived by the local Ethics Committee 
(#G17.073) based on the Dutch Medical Research Involving Human Subject Act.
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Patient experience survey
‘Patient-reported problems’ were defined as ≥1 problems reported on any of the 15 items 
of the Picker Patient Experience Questionnaire (PPE-15) (Appendix 1). This is a validated 
survey covering seven patients’ experience dimensions (Table 1).13 For local implementation, 
the survey was translated into Dutch and then back-translated to English according to the 
customary procedure for translation verification.14 Presence of a ‘problem’ is coded dichoto-
mously (0=no, 1=yes) for each of the survey items, which are summarised into a total number 
of reported problems (maximum: 15). More details on this method can be found elsewhere.13 
Two final questions ask patients for a global rating of patients’ hospitalisation (i.e. a ‘school 
grade’ on a scale of 1 to 10), and how likely they would recommend this ward to friends 
and family (4-point scale) (Appendix 1). This recommendation question is identical to the 
American HCHAPS survey8 and similar to the ‘friends and family test’ (6-point scale).15,16 A 
positive recommendation was defined as a response of ‘definitely’ to this question.8

The patient experience survey has been routinely distributed among surgical inpatients 
since March 2014. In the week following discharge, patients receive an invitation letter with a 
unique access code for the anonymous online survey. For patient above 75 years of age, a paper 
version of the survey is attached. A reminder/thank you card is sent one week later. Exclusion 
criteria for survey participation include: deceased patients; patients below 16 years of age; 
living abroad; transfers to another hospital, psychiatric institution or unknown destination; or 
a length of stay shorter than three hours. To avoid burdening patients with multiple surveys, 
invited patients will be blocked in the system for another survey invitation for a period of six 
months.

Complications and incidents
In this academic centre, complications (e.g. surgical site infection) are routinely reported 
for all inpatients by treating physicians (or residents under supervision) in electronic health 
records during patients’ hospitalisation and/or at discharge..17,18 A complication (or ‘adverse 
event’) is defined as any unintended or unwanted event or state, occurring during or following 
medical care, that is so harmful to a patient’s health that adjustment of treatment is required or 
that permanent damage results.17,18 This definition is broader than the commonly used WHO 
definition (ie, injury caused by medical management rather than underlying disease19), because 
it does not exclude complications that may be related to primary disease or comorbidities. This 
simplifies reporting because interpretation of causality is not required: all complications that 
require treatment or cause harm are reported. Serious complications are those that require 
(re)operation or cause irreversible patient harm (or death, but not applicable in this study), 
which is reflected in reported severity scores.17,18

Incidents (e.g. medication error) are voluntarily reported through an electronic hospital-
wide reporting system that is accessible for both doctors and nurses, but reports are mostly 
filed by nurses, similar to many other hospitals.20,21 A patient safety incident is defined as an 
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event or circumstance which could have resulted, or did result in unnecessary harm to a patient, 
which follows the commonly used definition of the World Health Organization.19

Data and methods
Patient-level admission data were already linked to complication data in the registry and were 
linked to the separately archived incident data using patient identifiers, incident reporting 
date and date of admission and discharge. Because the anonymous patient experience data did 
not include patient identifiers, these were linked to admission data using patient gender, age, 
admission date and discharge date. Of the 6708 discharged inpatients, 4462 were invited to 
participate in the survey, of which 4236 (94.9%) could be linked to corresponding admissions 
as described above. Failed matches were the result of missing values or two or more cases 
having the same age, gender as well as admission and discharge date. Another potential reason 
for non-matches was that corrections to the admission data had occurred which had not been 
made in the separate patient experience database.

Patient experience was categorised according to patients’ global ratings. Grades between 
1 and 5 were considered ‘negative’ (equivalent to failing an exam in Dutch schools), grades 
between 6 and 8 were considered ‘neutral’ and grades above 8 were considered ‘positive’. 

Table 1. Items of the PPE-15 questionnaire sorted by related dimensions of patients’ experience with numbers 
referring to the order in the survey.1

Dimension Item and problem identified (item number)

Information and education Doctors’ answers to questions not clear (#1)
Nurses’ answers to questions not clear (#2)

Coordination of care Conflicting information from staff (#3)

Physical comfort Staff did not do enough to control pain (#10)

Emotional support Anxieties or fears not discussed with doctors (#4)
Anxieties or fears not discussed with nurses (#8)
Not easy to find someone to talk about concerns (#9)

Respect for patient 
preferences

Doctors sometimes talked as if I wasn’t there (#5)
Insufficiently involved in decisions (#6)
Not always treated with respect and dignity (#7)

Involvement of family and 
friends

Family didn’t get opportunity to talk to doctor (#11)
Family not given information needed to help recovery (#12)

Continuity and transition Purposes of medicines not explained (#13)
Not told about medication side effects (#14)
Not told about danger signals to look for at home (#15)

Overall impression A. Grade for the admission on this ward
(scale 1-10)
B. Whether the patient would recommend the ward to family and friends if they would 
needed similar care
(4-point Likert scale)

1 Adapted from Jenkinson et al, Int J Qual Health Care 2002;14:353-358. Complete questions and response 
categories are shown in Appendix 1.
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This categorisation was supported by prior studies demonstrating that a global rating is the 
most suitable overarching measure of patient experience.22,23 Moreover, one of these studies 
indicated that Dutch patients who give a grade of ‘6’ are best regarded as passives rather than 
negatives or positives, which is likely related to the fact that a 6 is the threshold for passing a 
test in the national school grading system.22

Statistical analyses
Respondents were compared to patients who were not invited or did not respond on patient 
characteristics, including age, gender, undergoing surgery or not, American Society of An-
aesthesiologists (ASA) physical and emergency status at the first surgical procedure, length 
of stay, readmission within 30 days, as well as presence of complications/incidents. Among 
respondents, descriptive statistics were used to describe presence of complications/incidents 
and patient-reported problems, and distribution of overall patient experiences. Patients with 
positive experiences were compared to those with a suboptimal (i.e. neutral or negative) expe-
rience on patient characteristics as above, as well as the presence and total number of patient-
reported problems and serious complications. For categorical variables, χ2 tests were used, and 
Mann-Whitney U tests were used for variables age, length of stay and total number of reported 
problems. Multivariable logistic regression, adjusting for age, gender, undergoing surgery or 
not and ASA status, was used to examine the association between complications/incidents and 
patient-reported problems, overall and separately among patients with positive or suboptimal 
experiences. Similarly, logistic regression was used to examine likelihood of a suboptimal 
experience for patients with only complications/incidents, only patient-reported problems, or 
both, in comparison to patients without any problems (i.e., neither patient-reported problems 
nor complications/incidents), adjusting for patient characteristics as above. Patients with only 
patient-reported problems were compared to those with also complications/incidents on total 
number of problems (Mann-Whitney U test) as well as on presence of suboptimal experiences 
or problems on experience dimensions (χ2 tests). For each experience dimension (Table 1), 
multivariable logistic regression was used to examine whether patient-reported problems 
increased the likelihood of a suboptimal experience, adjusting for age, gender, receiving 
surgery, ASA status and complication/incident occurrence. In addition, an interaction term 
was included in these models to study impact of complications/incidents given problems on 
this dimension (i.e. patient-reported problems for this dimension * complication/incident 
occurrence). Statistical analyses were conducted using SPSS Statistics (IBM, version 23) with 
a 0.05 alpha level of significance.
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RESULTS

A total of 1748 patients responded to the survey out of the 4236 who were invited and could 
be linked to admission data (response rate: 41.3%), on average 15 days after discharge (94% of 
respondents ≤ 30 days). Compared to non-invited or non-responding patients, respondents 
seemed more often older patients, undergoing elective surgery, with lower ASA status and 
without readmission, but complication and/or incident occurrence was just as common in 
both groups (data not shown).

Characteristics of patients with positive and suboptimal experiences
Positive experiences were reported by 687 patients (39.3% of 1748). Suboptimal experiences 
were reported by 1061 patients, including 1010 (57.8%) neutral experiences and 51 (2.9%) 
negative experiences (Table 2). Most patients reporting positive experiences (90.2%) would 
definitely recommend the ward to family and friends, whereas this was 50.2% among patients 
with neutral experiences, and 0% among patients with negative experiences. Patients with 
positive experiences had similar characteristics to those with suboptimal experiences, except 
for patients with positive experiences being older (median age 66.0 vs. 63.0 years; p<.001), 
and less often having serious complications (1.9% vs. 4.1%; p=.029). Overall, readmission was 
not associated with patient experience (p=.489). Although patients readmitted after survey 
response (n=80) were just as likely as other respondents to report positive experiences (45.0% 
vs. 39.0%; p=.285), they were more likely positive than patients who were readmitted before 
responding to the survey about their initial admission (45.0% vs. 27.1%; p=.024).

Table 2. Positive, neutral and negative experiences among patients with and without patient-reported problems 
and complications/incidents, and number of reported problems per group.

Overall patient experience Number of problems

Positive
(n=687, 39.3%)

Neutral
(n=1010, 57.8%)

Negative
(n=51, 2.9%)

Compl/
Incid

Patient-
reported

Reported problems
Only compl/incid (n=63) 48 (76.2) 15 (23.8) 0 - 1.0 -

Only patient (n=1066) 362 (34.0) 666 (62.5) 38 (6.6) - 2.0

Both (n=293) 78 (26.6) 202 (68.9) 13 (4.4) 1.0 3.0

Neither (n=326) 199 (61.0) 127 (39.0) 0 - - -

Number of problems
Compl/inc
patient-reported

0.0
1.0

0.0
3.0

0.0
8.0

Compl/incid, occurrence of complications and/or incidents. Row percentages. Number of problems displays 
median number of reported problems on the patient experience survey.
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Association between patient-reported problems and complications/incidents
Most patients with complications and/or incidents reported problems in the survey (82.3% of 
356), but vice versa, only 21.5% of patients reporting problems had complications/incidents 
(Figure 1). After adjustment for patient characteristics, patients with complications/incidents 
were more likely to have patient-reported problems than those without (OR 1.5; 95% CI 1.1-
2.1). However, when taking overall patient experience into account, the association between 
complications/incidents and patient-reported problems was only present among patients with 
suboptimal experiences (OR 2.8; 95% CI 1.6-04.9), and not among those with positive experi-
ences (OR 1.0; 95% CI: 0.6-1.5).

Impact of reported problems on overall experience
Of the 1061 patients with suboptimal experiences, 230 (21.7%) had experienced complications 
and/or incidents (Table 2). In bivariate analyses, no association was found between complica-
tions/incidents and overall patient experience (p=.091), but respondents with patient-reported 
problems more commonly had suboptimal experiences than those without (67.6% vs. 36.5%; 
p<.001). In multivariable analysis, adjusting for patient characteristics, risk of suboptimal 
experience remained greater for cases with patient-reported problems compared to patients 
without problems or complications/incidents (only patient-reported problems: OR 3.0; 95% 
CI: 2.3-3.9; both patient-reported problems and complications/incidents: OR 4.4; 95% CI: 
3.1 to 6.2). However, remarkably, patients with only complications/incidents were at lower 
risk of suboptimal experience than patients without problems or complications/incidents (OR 
0.5; 95% CI 0.3 to 0.9). This difference disappeared when only serious complications were 
included (data not shown). Patients with both complications/incidents and patient-reported 

Figure 1. Occurrence of patient-reported problems (total n=1359, 77.4% of 1748) and complications/incidents 
(total n=356, 20.4%) among patients.

632931066

326
N=1748

compl/incid

patientreported
problems

Compl/incid, occurrence of complications and/or incidents.
Numbers in circles refer to the number of cases within that part of the circle (e.g. 1066 cases with only patient-
reported problems).



Association between patient experience and safety reporting 135

7

problems, reported a higher number of problems in the survey (median 3.0 vs. 2.0; p<.001) 
and were at greater risk of suboptimal experience (OR 1.4; 95% CI: 1.1-1.9) than cases with 
only patient-reported problems.

Impact of reported problems in relation to experience dimensions
Patients most frequently reported problems with ‘continuity and transition’ (52.0%) (Table 
3), both among patients with positive and suboptimal experiences. Problems with ‘physical 
comfort’ were least common (8.9%) (Table 3). For each patient experience dimension, pa-
tients reporting problems were at increased odds of a suboptimal experience, with adjusted 
odds ratios ranging from 2.4 (‘continuity and transition’) to 4.4 (‘physical comfort) (Table 3). 
Complication and/or incident occurrence only increased the odds of a suboptimal experience 
when combined with either patient-reported problems about ‘continuity and transition’ (OR 
1.9; 95% CI: 1.1-3.2) or ‘respect for patient preferences’ (OR 2.2; 95% CI: 1.3-3.7), but not for 
any of the other dimensions. Patients who reported problems and experienced complications 
and/or incidents more commonly reported problems on each dimension than patients who 
reported problems but had no complications/incidents, except for the dimensions ‘involve-
ment of family’ (35.5% vs 31.7%; p=.219) and ‘physical comfort’ (10.7% vs. 14.3%; p=.091).

DISCUSSION

This study examined how complications, incidents and patient-reported problems were associ-
ated with overall patient experience on a patient level, to reveal ways to improve surgical care. 
Many patients who reported problems in the survey had no complications/incidents, which 

Table 3. Distribution of patient-reported problems per dimension and their association with risk of suboptimal 
experience.

Patients’ experience dimension1 Patients reporting problems
n (% of 1748)

Risk of suboptimal 
experience

OR (95% CI)

Information and education 342 (19.8) 4.2 (3.1 to 5.8)

Coordination of care 502 (29.1) 2.7 (2.1 to 3.4)

Physical comfort 149 (8.9) 4.4 (2.7 to 7.1)

Emotional support 478 (27.6) 3.7 (2.8 to 4.7)

Respect for patient preferences 691 (39.9) 2.9 (2.3 to 3.6)

Involvement of family 439 (25.4) 4.1 (3.1 to 5.4)

Continuity and transition 897 (52.0) 2.4 (2.0 to 2.9)
1 Missing values per dimension: information and education (n=19, 1.1%); coordination of care (n=25, 1.4%); 
physical comfort (n=79, 4.5%); emotional support (n=13, 0.7%); respect for patients preferences (n=17, 1.0%); 
involvement of family (n=23, 1.3%); continuity and transition (n=23, 1.3%)
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confirms that patient feedback serves as a complementary source of information on quality 
and safety.24–27 The study findings increase insight into how complications and incidents may 
affect patient experience. Complications/incidents only increased risk of suboptimal experi-
ence, when patients reported problems with ‘continuity and transition’ (e.g. danger signals) 
or ‘respect for patient preferences’ (e.g. being treated with respect), but not for any of the 
other dimensions, suggesting that these dimensions are of particular importance for patients 
with complications and/or incidents. Patients with only complications/incidents but without 
patient-reported problems were even at lower risk of suboptimal experience than patients 
without any problems, potentially suggesting adequate responses from staff to ensure positive 
experiences despite occurrence of complications and/or incidents.

Impact of complications/incidents
Complication/incident occurrence was only associated with presence of patient-reported 
problems among patients with a suboptimal experience overall, and not among patients with 
positive experiences. This may suggest that in the suboptimal experience group, complica-
tions/incidents had, directly or indirectly, triggered problems related to patient experience di-
mensions, which may have negatively affected overall experience. In the positive group, these 
problems may have been absent, prevented or solved by adequate responses from staff. That 
healthcare professionals are able to successfully respond to complications and/or incidents 
might also be reflected in the remarkable finding that patients with only complications/inci-
dents were at lower risk of suboptimal experience than patients without any complications/
incidents or patient-reported problems. Some of these patients may simply have a ‘higher 
threshold’ for (reporting) problems and a suboptimal experience, but this may also reflect 
that staff on surgical wards successfully responded to the situation (e.g. by providing more 
information or emotional support). This would align with a previous study demonstrating 
that staff responses to complications have an important impact on patient experience, with 
the potential to ensure a positive experience in spite of these adverse events.28 Staff responses 
may also explain why patients with complications and/or incidents were not more likely to 
report problems with ‘physical comfort’ or ‘involvement of family’ dimensions, whereas they 
did more frequently report problems on all other dimensions. This reflects the clinical experi-
ence that complications or incidents can trigger increased attention to pain management (i.e. 
physicial comfort dimension) as well as additional conversations with the patient’s family.

Impact of patient-reported problems
Patient-reported problems in the survey increased the risk of a suboptimal experience, and 
this applied to all experience dimensions. Complication and/or incident occurrence only 
increased risk of suboptimal experiences when combined with patient-reported problems on 
‘respect for patient preferences’ or ‘continuity and transition’ dimensions. Although the study 
design does not allow inference on the sequence of these problems (e.g. complication first, 
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problems with respect second), we know that ‘continuity and transition’ concerns information 
provided at discharge, and that most complications/incidents occurred during hospitalisa-
tion.29 Therefore, this finding might reflect that a suboptimal discharge process has more 
impact on patient experience when patients also have complications/incidents, for example 
because they notice that they were not adequately informed on how to monitor or care for 
these complications at home after discharge. That complications/incidents increased the risk 
of suboptimal experience when problems with ‘respect for patient preferences’ were also pres-
ent could indicate that patients are less ‘forgiving’ of complications/incidents when they also 
experience problems with this dimension. These findings call for increased attention to the 
process of discharge information and respect for patient preferences in cases with complica-
tions/incidents, and adds to previous studies demonstrating that good communication and 
being treated with respect and dignity are most important for patient experience in general.30,31

Strengths and limitations
Specific strengths of this study include that it used patient-level data on complications, inci-
dents and patient experience, with detailed information on patient experience dimensions. 
Patient-level analyses of these data are more informative for improvement than hospital-level 
analyses, because it allows studying whether certain patient experiences, such as suboptimal 
experiences overall or with a specific dimension, and suboptimal outcomes, such as complica-
tions and incidents, actually occur in the same inpatient cases. However, the single centre 
design is a significant study limitation that may limit generalisability of our findings to other 
centers or countries. Although the content of patient feedback may differ in other settings, the 
impact of certain problems in context of each other may be more similar, which needs to be 
tested in future studies. Underreporting could have affected complication/incident rates, but 
underreporting will likely be similar in cases with and without patient-reported problems or 
suboptimal experience and therefore not affect our main findings. Moreover, the data used 
in this study will likely have an accuracy that is equal to studies dependent record review32 
or billing data.5 That respondents returned the survey on average 15 days after discharge will 
have limited recall bias, but the response rate of this routine survey still shows room for im-
provement even though it is higher than generally observed for patient surveys,10 and similar 
to the response rate of the Adult Inpatient Survey.33 Moreover, respondents did not differ from 
non-respondents on complication/incident occurrence, which was the outcome of interest. 
Another limitation of this study is that (fulfilment of) patients’ expectations, an important and 
separate predictor of overall satisfaction,31,34 could not be taken into account.

Practical implications
While complications and incidents are often the focus of learning, for example, at morbid-
ity and mortality conferences, this study reveals how such an approach would leave most 
(78%) patients with suboptimal experiences undiscussed. The positive message this study 
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offers is that patients’ experiences are not necessarily negatively affected by complications or 
incidents (‘not all is lost’), and that efforts to respond to the patient’s needs does seem to 
matter. However, it seems that a patient’s needs may change in context of complications and/
or incidents, in which case some aspects are of particular importance, such as feeling treated 
with respect and adequately informed for the transition home. The findings of this study call 
for increased attention to the ‘respect for patient preferences’ and ‘continuity and transition’ 
dimensions of patient experience, particularly in cases with complications and incidents. It is 
necessary to seek ways to strengthen patient involvement and tailor discharge instructions in 
these cases. While this was a single centre study, patient-reported problems with information 
at discharge seem more universal: an international comparison of patient surveys showed that 
‘danger signals’ (i.e. item 15) was the item with the highest percentage of patients reporting a 
problem in the UK (59.9% of 3529 respondents), and second-highest in Switzerland, Sweden 
and Germany.13

Future directions
Relations between complications, incidents and patient experience are complex and thus 
require in-depth investigations, such as analyses in context of each other. Although these 
type of studies are complicated by the fact that patient survey data are often anonymous and 
aggregated at the provider level, patients themselves may be supportive of data linkage for 
care improvement.35 Important avenues for further study include how patients’ experience 
and needs may change when complications/incidents emerge and how we should respond 
adequately−requiring qualitative rather than quantitative study designs. Moreover, studies 
should explore how patients’ expectations may play an additional role. Future studies should 
also take data on timing of survey response into account when studying the relation between 
readmission and patient experience, as the present study demonstrated that the relation 
between readmission and patient experience was affected by timing of survey response (i.e. 
before or after readmission). Moreover, data on timing could be used to examine the potential 
for recall bias in surveys by assessing the number of days between discharge and response.

CONCLUSIONS

This study assessed the association between complications and incidents reported by surgical 
staff and specific problems and overall experiences reported by patients. The study highlighted 
how patient-level data linkage of patient experience data and staff safety reporting data can 
reveal ways to improve surgical inpatient care. The findings confirm that patient experiences 
serve as a complementary source of information on quality and safety, because many patients 
who reported problems in the survey had no complications/incidents. Other findings reflected 
the value of staff responses to complications/incidents to meet the patients’ needs, such as 
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regarding physical comfort and family involvement. Although complications/incidents did 
not independently increase the risk of a suboptimal experience, they did when patients also 
reported problems on ‘patient preferences’ or ‘continuity and transition’ dimensions, suggest-
ing that increased attention is needed for these matters in surgical inpatient care, particularly 
when complications and/or incidents occur.
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ABSTRACT

Background
Text pages can communicate important information but also disrupt workflow, which can 
affect the safety of patient care. The purpose of this study was to analyze the content, volume, 
and distribution of text pages received by general surgery residents and physician’s assistants 
(PAs) using natural language processing (NLP).

Methods
We studied text pages received by residents and PA’s at a tertiary care teaching hospital from 
March to May 2012 using NLP. Paging volume and content were stratified by recipient senior-
ity, surgical service, patient census, and patient location. Chi-square tests, t-tests, and analysis 
of variance were used to detect statistical significance.

Results
We captured 48,202 pages. The average number (mean ± standard deviation) of pages per 
hour was 3.1 ± 2.2 for postgraduate year (PGY)-1s and 2.8 ± 1.9 for PAs (P <.0001). The 
greatest number of pages per day by service was 86.1 ± 37.5 on acute care surgery service. 
The most common paging topic was medications (18,444 [38.3%]) and the most common 
symptom was pain (6,240 pages [12.9%]). On services where patients were located near each 
other (regionalized), the number of pages per day per recipient per patient on census was 
almost half that compared with nonregionalized services (1.40 vs 2.43; P<.0001).

Conclusions
Residents receive a high volume of pages at this tertiary care center, particularly regarding 
medications and pain. Services with regionalized patients exhibit less paging need per patient. 
Initiatives to improve pain management and regionalize patients may streamline communica-
tion, decrease the number of pages, and increase patient safety.

Key words: Natural Language Processing, text paging, paging, resident paging, surgical 
residents
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INTRODUCTION

Communication between health professionals is critical to patient safety and work efficiency, 
so it is important that electronic communication protocols such as paging are effective. Al-
though many different systems of medical communication and information technology have 
been implemented, studied and improved, there is limited evidence that our communication 
has actually improved.1 Indeed, it is difficult to measure improvement when the baseline for 
paging behavior to surgical residents is unclear in terms of both number and content.

At the end of the 1970s, many hospitals still relied on either the physical presence of their 
house staff on the floor for communication or on complicated “over-head” paging systems.2 
Since then, communication systems have been enhanced, transitioning from overhead paging 
to numeric paging to alphanumeric “text” paging. The evolution of text paging was considered 
a boon to residents, because this enabled them to triage their pages.3,4 Nonetheless, frequent 
paging of residents and physician’s assistants (PAs) interrupts workflow and patient care.2,5-8 
A text page can call a clinician’s attention to an opportunity to prevent harm, but can also 
distract the clinician from a task at hand, potentially leading to harm.

Multiple prior studies estimated paging volume at 1-5 pages per hour.2,9 Although this 
number of pages may not sound disruptive, one must consider that residents and PAs are quite 
busy even when they receive no pages per hour. The baseline tasks of both residents and PAs 
vary by level but all residents and PAs are responsible for performing surgery in the operating 
room, postoperative checks, assessment of patients in person as their postoperative status 
evolves, order entry after rounding, review and response to all lab and radiology tests ordered 
on each patient, minor procedures in patient rooms, admission of patients from clinic or as a 
transfer from another hospital, consenting patients for procedures, and communicating with 
the patients and their families. Meanwhile, responding to pages usually requires an order 
entry or a return phone call as the nurses don’t carry pagers. Because of the effort required 
to respond to a page, receipt of a single page can take significant time. These interruptions, 
distractions and changes in focus away from these baseline tasks have been reported to be an 
important cause of active errors.10 Human error is one of the greatest contributors to accidents 
in health care and patient safety.11 By assessing the communication method of paging, we may 
find an opportunity to make systems changes that improve patient safety and the quality of 
care we provide while also decreasing the number of pages.12

Prior studies have suggested that a decrease in the number of pages can occur through 
improved communication, reduction of redundant paging, and postponement of nonurgent 
pages.2 To assess the urgency and possible redundancy of pages, it is important to not only 
understand the number and timing of pages, but also the content of pages. Although the 
number of pages has been investigated, there are no prior studies detailing the content of these 
text pages or correlating the quantitative and qualitative aspects of text pages that can explain 
how they help and hurt a clinician’s ability to care for patients. Using the technique of natural 
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language processing (NLP), our aim was to quantify paging topics to identify opportunities 
to improve on efficiency of text paging and to decrease the number of pages while improving 
patient care and maintaining a high quality of communication between providers.

METHODS

We obtained 48,202 time-stamped text pages received by 31 general surgery residents in post-
graduate years (PGY) 1-3 and 3 PAs at a tertiary care hospital from March through May 2012. 
In this hospital, the PAs assist with preoperative and postoperative surgical care for patients on 
the floor. They function similarly to interns except that they work 4 days per week for 10 hours 
each day and are less likely to go to the operating room (OR). Our study did not exclude any 
page senders. Pages were limited to 200 characters of alphanumeric text.

The paging data was anonymized using a Python Programming Language (available from: 
www.python.com; Worldwide Distributed Development) script so that names of all senders, 
recipients, and patients were replaced with a random identifier. An NLP program was written 
in Python to identify words of interest from a list of Medical Subject Headings (MeSH terms) 
referred to as the MeSH term dictionary.13 Common abbreviations for terms such as “abdo-
men” were added manually to the dictionary so that “abd” in a text page would be identified 
as the MeSH term “abdomen.” Paging content was then analyzed using the linguistic-based 
NLP program.14 The output of the program included a list of MeSH terms and the number of 
times each term occurred in the paging data. Misspellings were corrected manually. MeSH 
terms were then categorized manually by topic (medications, laboratory results, etc), system, 
and symptom (Figure 1, Table 1). These topics were not mutually exclusive. For example, the 
MeSH term “metoprolol” was categorized under both “medication” and “cardiac.”

We used the Tableau Visual Analytics Tool (Tableau Software, Seattle, WA) to assess the 
results graphically and analyze trends in paging over time by recipient, surgical service, and 
paging context. Number of pages and content were assessed by controlling for PGY level (or 
PA), patient census of service, and whether patient beds on the service were close to each 
other (regionalized) on the same hallway or floor.

Using work schedules, we identified the number of residents and PAs on service at any given 
time. We calculated number of pages per day by service and by recipient. We also adjusted for 
the patient census by service to create the unit of pages per day per recipient per patient census 
(pages/day/recipient/pt census). Page to some residents were unavailable for analysis because 
they had left the institution; this loss of pages decreased the number of pages available for 
analysis on some services but there was ≥1 month’s worth of pages available for every service.

To study paging behavior by surgical service location, we compared regionalized services 
(where patients were located on the same floor or hallway) to nonregionalized services (where 
patients were located on different floors and in different parts of the hospital). For nonregion-
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alized services we used 2 general surgery services and focused only on the patients on their 
regular patient wards as opposed to those in the intensive care unit (ICU). For regionalized 
services we used both ICU services as well as ward services. Most of our ICUs consist of 1 
circular arrangement of 10 patient beds with a desk and computer available for the resident 
on call. The only exception is the cardiac surgery ICU, which is arranged the same way as 
vascular surgery; the beds are all on 1 floor and with 28 patient beds in a big circle. The 
thoracic surgery service consists of 4 pods. Each pod holds 10 patients. One pod is on floor 12 
while the remaining 3 pods are on floor 11.

Statistical analysis
We used t tests for comparison between means of 2 groups and analysis of variance was used 
for comparison between the means of multiple groups. All statistical analyses were performed 
using Statistical Analysis System (SAS) 9.3 software (SAS Institute Inc, Cary, NC). Continuous 
variables are presented as mean values ± standard deviation.

Figure 1. Flow chart. Text pages may include content from multiple categories.

 48,202 pages

 18,444 Medications (38.3%) 
           606-Total Parenteral Nutrition (TPN) 
           582-Hydrocodone 
           526-Oxycodone 
           444-Potassium 
           432-Metoprolol 
           427-Tylenol

 17,519 Laboratory Results (36.3%)

 4,084 Administrative (8.5%) 
          960-Discharge 
          712-Conferences 
          469-Signed documents 
          425-Admissions 
          401-Transfers 
          347-Prescriptions 
          187-Order-entry system 
          147-Visiting nurse paperwork 
          121-Signout

 2,896 Lines (6.0%) 
          1,748-IV/peripheral IV 
          522-Ports 
          263-PICC lines (peripherally  
          inserted central catheters) 
          92-Catheters

 2,666 Codes/Traumas (5.5%)

 1,968 Vital Signs (4.1%)

 1,720 Imaging (3.6%)
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RESULTS

Number of pages
A total of 48,202 pages were sent to 31 general surgery residents and 3 general surgery PAs 
on 25 services in a 3-month period. Over all surgical services, the number of pages received 
per day by a single recipient ranged from 1 to 249 pages, with an average of 2.7 ± 2.0 pages 
per hour (minimum [min], 1; maximum [max], 20) across all 3 residency levels and PAs. The 
average number of pages per hour was 3.1 ± 2.2 (min, 1; max, 20) for PGY-1s, 2.8 ± 1.9 (min, 
1; max, 16) for PAs, 2.0 ± 1.4 (min, 1; max, 12) for PGY-2s, and 1.8 ± 1.2 (min, 1; max, 12) 
for PGY-3s (P <.0001). When analyzed by day (6 am-6 pm) and night (6 pm-6 am) rotations, 
similar results were found (Table 2). The number of pages per hour was greater during the day 
than at night for every PGY level except for PGY-2s, consistent with the data when stratified 
by surgical service and number of pages per hour (Figure 2).

By surgical service, the average number of pages per day ranged widely from 9.5 ± 2.0 (min, 
1; max, 30) on the burn / trauma ICU to 86.1 ± 2.0 (min, 3; max, 192) on the acute care surgery 
service. The number of pages per day was highest for the acute care surgery and thoracic 
surgery services. When controlled for census, services with the greatest mean number of 

Table 1. Pages adressing medications.

Medication categories n (%)

Total 18,444

Pain 3,925 (21.2)

Opioids 2,594 (14.1)

Hydromorphone 684 (3.7)

Oxycodone
PCA
Epidural/PCEA
Fentanyl
Morphine

650
572
261
180
126

(3.5)
(3.1)
(1.4)
(1.0)
(0.7)

Acetaminophen 534 (2.9)

Ketorolac 168 (0.9)

Other 750 (4.1)

Electrolytes 1,385 (7.5)

Cardiac 1,110 (6.0)

Pulmonary 966 (5.2)

Antibiotics 913 (5.0)

Insulin 872 (4.7)

Anticoagulants 854 (4.6)

TPN 689 (3.7)

Antiemetics 580 (3.1)

PCA, Patient-controlled anesthesia; PCEA, patient-controlled epidural anesthesia.
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Table 2. Pages per hour by recipient role and day versus night rotations.

PA PGY-1 PGY-2 PGY-3

Day: 6 am-6 pm

Average number pages/h 2.9 3.2 1.8 1.9

Minimum 1 1 1 1

Maximum 16 20 10 12

Standard deviation 2.0 2.3 1.1 1.2

P .0007 reference <.0001 <.0001

Night float: 6 pm-6 am

Average number pages/h 1.4 2.9 2.2 1.6

Minimum 1 1 1 1

Maximum 7 20 12 7

Standard deviation 0.9 2.0 1.6 1.1

P <.0001 reference <.0001 <.0001

Overall: 6 am-6 am

Average number pages/h 2.8 3.1 2.0 1.8

Minimum 1 1 1 1

Maximum 16 20 12 12

Standard deviation 1.9 2.2 1.4 1.2

P <.0001 reference <.0001 <.0001

PCA, Patient-controlled anesthesia; PCEA, patient-controlled epidural anesthesia.

Figure 2. Mean number of pages over 24 hours (midnight to midnight) by surgical service.
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pages / day / recipient / pt census were transplant surgery (5.8) and urology (3.1; Table 3). 
Residents and PAs on regionalized services experienced fewer mean pages / day / recipient / 
pt census compared with residents and PAs on nonregionalized services (1.4 ± 0.3 vs 2.6 ± 0.6; 
P<.0001; Table 4).

Table 3. Number of pages according to surgical service per 24-hour period

Service
Number of pages per 

day
mean ± SD (min,max)

Mean 
number of
recipients

Mean pages 
per day per 

recipient

Mean
census of 
service

Mean pages per 
day per recipient 

per patient 
census

All days (Monday-Sunday)

Acute care surgery 86.1 ± 37.5 (3, 192) 2.4 35.9 12.8 2.9

Thoracic surgery 61.8 ± 29.3 (1, 120) 1.9 32.5 34.8 0.9

Gastrointestinal surgery 59.3 ± 33.9 (2, 121) 2.2 27.0 29.5 0.9

Surgical oncology 53.7 ± 24.1 (16, 107) 1.3 41.3 21.9 1.9

Vascular surgery 49.1 ± 22.5 (1, 130) 2.0 24.6 14.7 1.7

Neurosurgery 45.0 ± 24.0 (1, 112) 1.3 34.6 19.3 1.7

Cardiac surgery ICU 31.9 ± 20.5 (3, 95) 1.8 17.7 12.3 1.4

Urology 26.4 ± 14.7 (1, 58) 1.0 26.4 8.4 3.1

Burn surgery 13.9 ± 10.2 (1, 46) 1.0 13.9 11.2 1.2

Plastic surgery 13.3 ± 10.6 (1, 42) 1.0 13.3 7.5 1.8

Surgical ICU, general 11.7 ± 10.4 (1, 50) 1.4 8.4 6.6 1.3

Transplant surgery 11.6 ± 7.1 (1, 29) 1.0 11.6 2.0 5.8

Thoracic ICU 11.0 ± 8.6 (1, 36) 1.0 11.0 7.9 1.4

Surgical ICU, burn / trauma 9.5 ± 7.5 (1, 30) 1.0 9.5 6.3 1.5

Weekdays (excluding Saturday and Sunday)

Acute care surgery 97.5 ± 32.2 (16, 192) 2.7 36.1 13.1 2.8

Thoracic surgery 73.4 ± 24.3 (28, 120) 2.0 26.7 36.2 1.0

Gastrointestinal surgery 65.0 ± 32.9 (5, 121) 204 27.1 31.5 0.9

Surgical oncology 53.9 ± 23.6 (16, 107) 1.3 41.5 22.1 1.9

Vascular surgery 55.0 ± 21.0 (15, 130) 2.1 26.2 15.2 1.7

Neurosurgery 53.0 ± 19.2 (1, 112) 1.4 37.9 21.3 1.8

Cardiac surgery ICU 32.9 ± 20.9 (3, 95) 1.9 17.3 13.2 1.3

Urology 28.8 ± 15.1 (1, 58) 1.0 28.8 9.2 3.1

Plastic surgery 13.3 ± 11.4 (1, 42) 1.0 13.3 8.0 1.7

Transplant surgery 12.3 ± 7.5 (1, 29) 1.0 12.1 1.9 6.5

Burn surgery 12.1 ± 7.6 (1, 29) 1.0 12.3 10.9 1.1

Surgical ICU, general 12.0 ± 10.8 (1, 50) 1.4 8.6 6.7 1.3

Thoracic ICU 11.5 ± 9.2 (1, 36) 1.0 11.5 7.9 1.5

Surgical ICU, burn / trauma 9.7 ± 7.5 (1, 30) 1.0 9.7 6.2 1.6

ICU, Intensive care unit; SD, standard deviation.
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Content of pages
Of all 48,202 pages, 38.3% were about medications, 36.3% were about laboratory results, and 
8.5% were about administrative concerns (Figure 1). Given that these topics (medications, 
laboratory results, administrative, etc) are pertinent to all organ systems (cardiac, pulmonary, 
urinary) and symptoms (pain, diet, nausea and vomiting), pages were also tagged by system 
and symptom. Overall, the most common symptom was pain (6,240 pages, 12.9% of all pages) 
and the most common system was cardiac (2,782 pages, 5.8%). Of all pages about medications 
(18,828), the most common classes of medications involving pages addressed pain (3,925 
pages, 20.8%), electrolytes (including potassium, magnesium, calcium, and phosphate reple-
tion; 1,385 pages, 7.4%), cardiac medications (1,110 pages, 5.9%), and pulmonary medications 
(966 pages, 5.1%; Table 1). The most frequently discussed pain medications were opioids 
(2,594 pages, 66.1%), the most commonly mentioned opioids were hydromorphone (684 
pages, 17.4%), oxycodone (650 pages, 16.6%), and patient-controlled anesthesia (572 pages, 
14.6%). Of all medications addressed via paging, the most frequently mentioned were total 
parenteral nutrition (689 pages, 3.7%), hydromorphone (684 pages, 3.6 %), and oxycodone 
(650 pages, 3.5%) (Table 1).

DISCUSSION

The number of pages received by interns, residents, and PAs was consistent with their duties 
and type of service. Number of pages averaged 3.1 per hour for interns, which is consistent 
with prior published studies showing 1-5 pages per hour. Our study also identified the impact 
of recipient training level and time of day on paging volume and includes data about peak 
paging volume. PAs have a similar paging volume to interns (2.8 per hour), which is expected, 

Table 4. Number of pages per day per recipient per patient census

Nonregionalized services 
(mean = 2.6)

Regionalized services (mean = 1.4*)

Month

Trauma / 
acute care 

surgery 
(census)

Oncologic 
surgery 
(census)

Surgical 
ICU,
burn/

trauma 
(census)

Surgical 
ICU,

general 
(census)

Thoracic 
surgery 

ICU 
(census)

Cardiac
surgery 

ICU 
(census)

Vascular 
surgery
(census)

Thoracic 
surgery
(census)

March 3.2 ± 1.2 
(11.5)

1.8 ± 0.8 
(19.4)

2.1 ± 1.6 
(4.6)

1.0 ± 0.6 
(6.5)

1.6 ± 1.2 
(9.3)

1.8 ± 0.9 
(11.0)

1.7 ± 0.7 
(16.0)

0.9 ± 0.3 
(35.1)

April 2.6 ± 1.1 
(14.2)

1.9 ± 0.7 
(25.4)

1.1 ± 0.9 
(6.5)

1.7 ± 1.1 
(6.1)

1.2 ± 0.7 
(7.1)

1.3 ± 0.6 
(13.3)

1.9 ± 0.6 
(13.4)

0.9 ± 0.3 
(38.4)

May 3.2 ± 1.5 
(12.8)

2.8 ± 0.9 
(21.6)

1.5 ± 1.2 
(7.5)

1.1 ± 0.9 
(7.3)

1.6 ± 1.4 
(7.9)

1.4 ± 0.7 
(12.6)

1.4 ± 0.6 
(14.7)

1.0 ± 0.3 
(31.3)

ICU, Intensive care unit; SD, standard deviation.
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because PAs do a similar job caring for surgical patients on the patient care floor in our institu-
tion. The number of pages may be slightly lower as they spend less time in the operating room 
(OR) and so have more time available to be directly present with patients and other care 
providers on the floors. PAs also have more clinical experience than the interns and have had 
time to build trust with other care providers. These and other factors may explain the slightly 
fewer number of pages per PA compared with the interns.

We found lesser overall rate of paging for PGY-2 and PGY-3 residents compared with 
interns. At our tertiary care hospital, the PGY-2 residents spend about one-half of their year 
managing patients in the ICU’s. These units are limited to 10 patients who are all located 
in 1 circular hallway, which makes communication between the providers (doctors, nurses, 
respiratory therapists, and pharmacists) much easier, because everyone can easily meet face 
to face. The physical layout of these units may explain the decreased number of pages to the 
PGY-2 residents, especially because ICUs are regionalized services, and these units used fewer 
text pages compared with nonregionalized services. In our hospital, the PGY-3 residents are 
often responsible for the surgical consults, which may explain why their number of pages 
includes the initial consult page as well as any follow-up pages regarding questions or clarifica-
tions in patient management. Because the primary teams are responsible for enacting the 
recommendations of consultants, the PGY-3 residents generally do not receive pages regard-
ing ward management for patients in whom they are asked to provide a consultation. This may 
explain the lesser number of pages sent to PGY-3 residents. We believe that the decrease in the 
number of pages from PGY-1 to PGY-3 reflects their decreased direct responsibilities to floor 
and ICU patients as well as their increased responsibilities in the operating room.

Although the number of pages may average 1.8-3.1 pages/hour, recipients received as many 
as 20 pages per hour. The effect of such a communication load on residents, PAs, and patient 
safety is unknown and worthy of further study. While much effort has been focused on de-
creasing human error by limiting resident work hours, the level of work intensity may also 
play a role in human error and patient safety.

A wide range in number of pages per hour was noted for all groups of paging recipients. Al-
though the range is greater (≤20 pages per hour) for PGY-1 residents than for senior residents 
(≤12 pages per hour), these data illustrate the unpredictable nature of each day for residents 
and PAs. It is difficult to plan for many social or family occasions, because the resident may 
not know if it will be a 16-page day or a 192-page day. In an era where all healthcare providers 
are increasingly evaluated on their communication skills and their standardized test scores, 
there is no formal truly protected time for communication with patients and family or for 
studying a disease process.

Pain was overwhelmingly the most popular symptom discussed by paging, which may sug-
gest that surgeons were systematically undertreating pain in the study period. Before to the 
time period of this study, our hospital had implemented protocols for management of pain 
medications and created a postoperative pain service to assist the surgical services. Nurses 
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across all services are allowed limited options for dose adjustment of pain medications, but 
these include a few small bolus doses for breakthrough pain when a patient has a patient-
controlled anesthesia device or administration of a narrow range of oral pain medications 
(examples such as 5-10 milligrams of oxycodone or 1-2 milligrams of hydromorphone). 
Despite these measures, there remains the need for paging as a form of communication 
regarding patient pain compared to other medical issues. Based on the results of this study, 
we held a meeting that included the heads of surgical nursing, the chief medical officer of the 
hospital (the senior author of this study [S.W.A.]), and a representative of surgical residents 
(the first author [A.D.B.S.]). Pain management was discussed and the point of transition from 
intravenous pain medication to oral pain medication was identified as a potential source for 
the greatest number of pages about pain. For this reason, a next step for this study includes 
creation of a protocol specifically for transition from intravenous to oral pain medication in 
our hospital.

Finally, our study identified clear differences in paging behavior between regionalized and 
nonregionalized surgical services. Services with patients whose beds were in close proxim-
ity to each other (regionalized) sent fewer pages per patient than did those services whose 
patients were spread out across the hospital (nonregionalized). This difference may be a result 
of several factors. Services with regionalized patients are staffed by nurses who regularly care 
for the same type of patient, likely resulting in a greater level of comfort with patient care. 
Additionally, when a clinician comes to the ward to see a patient, they can easily see other pa-
tients on that service and address issues in person without requiring pages to be sent. Not only 
are the patients regionalized, but the nurses caring for all of their patients are also grouped 
together. This proximity facilitates in-person communication, builds trust between clinicians, 
and makes it easier to address patient concerns. Comparisons of organized inpatient care by 
specialty versus care on general wards have been found in prior studies to improve patient 
outcomes such as reduction in the odds of death.15 In contrast, when patients are dispersed, 
the nursing staff may be less familiar with the care protocols of any given service and less 
familiar with the residents and PAs caring for the patient. This situation creates an environ-
ment where familiarity and time to spend with the patients and nursing staff is less, requiring 
increased levels of communication via paging. Given this finding, we plan to try to better 
implement the regionalization of all general surgery patients in our tertiary care hospital to 
increase the quality and safety of patient care.

Although an educational intervention regarding paging could be beneficial to both page 
senders and recipients, measuring the impact of such an intervention would be difficult owing 
to ongoing regionalization of surgical services and new additional pain management proto-
cols. We plan to assess a new baseline for paging once these changes have occurred and then 
consider an educational intervention.

This study is limited by being a single-institution study at an academic medical center and 
therefore may not be generalizable to other hospitals. Another limitation is that there were 
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some residents (9 interns and 2 PGY-3 residents) who had already left our tertiary care hos-
pital by the time the pages were retrieved; therefore, the pages they had received were already 
deleted from storage. For this reason, the rotations they covered from March-May 2012 do 
not show any pages. These absent values did not contribute to any surgical service totals or 
averages, but their absence reduced the number of months of data we had for some services. 
As a result, our paging volume by service may vary in future studies.

Furthermore, to meet the requirements of resident duty hours by giving the on-service 
resident 1 day off each week, another resident or moonlighter covered the service. Because 
we did not have the coverage schedule for residents, we were unable to capture service-related 
pages on these days. Also, because our data periodically shows about 1-3 pages per day for the 
usually busy service on some days, it seems likely that these were the days when the resident 
who covered the service could not be identified. For this reason, paging volumes by service 
may further be underestimated.

Our measure of the number of pages per day per resident in Table 3 is not weighted for 
working during the day versus the night, which should be considered when comparing paging 
volume between services. As shown in Figure 2, there are a greater number of pages across 
services from 6 am to 6 pm when the day residents residents and PAs work compared with 
6 pm to 6 am when the night resident is on call. The same difference in number of pages is 
quantified in Table 2 where pages per hour were compared between the day recipients and 
the night float recipients. For this reason, the measures underestimate the number of pages 
residents and PAs received during the day and overestimate the number of pages received by 
the resident at night, because the total number of pages per day is divided by the total number 
of residents and PAs who received pages for the service in any 24-hour period.

No call schedules were accounted for in this analysis, because our services work on a night 
float system rather than an on-call system. One or more residents and PAs cover a service 
during the day from 6 am to 6 pm. A different resident covers the service at night from 6 pm 
to 6 am. Schedules vary on the weekends. For this reason, the results in Table 3 that show the 
mean number of pages per day to the surgical services were split to exclude any data from 
weekends; however, show the same effect is shown.

These limitations notwithstanding, our study represents a detailed analysis of quantity and 
content of pages during the conduct of care for surgical services within a tertiary teaching 
hospital. Our results are likely an underestimation of the number of pages that occur, and 
hence further support the need for changes that improve work efficiency and hospital com-
munication while maintaining excellent patient care.
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ABSTRACT

Objectives
Preoperative anticoagulation management is a complex, multidisciplinary process important 
to patient safety. The Functional Resonance Analysis Method (FRAM) is a novel method to 
study how complex processes usually go right at the frontline (labelled Safety-II), and how 
this relates to predefined procedures. This study aimed to assess preoperative anticoagulation 
management in everyday practice and explore the usability and utility of FRAM.

Methods
The study was conducted at an Australian and European Cardiothoracic Surgery department. 
A FRAM model of work-as-imagined was developed using (inter)national guidelines. Semi-
structured interviews with 18 involved professionals were used to develop models reflecting 
work-as-done at both sites, which were presented to staff for validation. Workload in hours 
was estimated per process step.

Results
In both centers, work-as-done differed from work-as-imagined, such as in the division of 
tasks among disciplines (e.g. nurses/registrars rather than medical specialists), but control 
mechanisms had ben developed locally to ensure safe care (e.g. crosschecking with other clini-
cians). Centers had organized the process differently, revealing opportunities for improvement 
regarding patient information and clustering of clinic visits. Presenting FRAM models to 
staff initiated discussion on improvement of functions in the model that are vital for success. 
Overall workload was estimated at 47 hours per site.

Conclusions
This FRAM analysis provided insight into preoperative anticoagulation management from 
the perspective of frontline clinicians, revealing essential functions, interdependencies and 
variability, and the relation with guidelines. Future studies are warranted to study the potential 
of FRAM, such as for guiding improvements in complex systems.

Key words: medication safety; patient safety; continuous quality improvement; safety-II; 
FRAM
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INTRODUCTION

Anticoagulation is a common and effective therapy for patients with an increased risk of 
thromboembolic events (e.g. due to atrial fibrillation or mechanical heart valves)1,2 yet also 
responsible for a substantial proportion of medication-related adverse events.3–6 Management 
of anticoagulation therapy is delicate and complex, especially around surgical procedures 
where it involves a trade-off in decision-making: continuation increases the risk of periop-
erative bleeding, but interruption increases the risk of thromboembolic events (e.g. stroke).7,8 
Some patients may temporarily need ‘bridging therapy’ (e.g. low-molecular-weight heparin) 
during interruption of their anticoagulation therapy. A team of healthcare professionals must 
coordinate anticoagulation care, including medical specialists, nurses, pharmacists, general 
practitioners, and in some countries, anticoagulation services.9 Communication and coor-
dination issues are common, increasing risks of adverse outcomes.9–11 While guidelines have 
been developed to support this process,12–16 guideline adherence is highly variable, which may 
expose patients to unnecessary risks of perioperative complications.17–20

Rather than continuing the search for guideline non-adherence and root causes of compli-
cations (labelled as the Safety-I approach21), a promising alternative is to increase understand-
ing of this complex process in everyday practice, including the capacities that facilitate safe 
patient care. This approach, referred to as Safety-II, is linked to other positive approaches 
to patient safety, such as positive deviance,22,23 appreciative inquiry24 or learning from excel-
lence.25 Safety-II seeks to understand how processes usually go right at the front line, and 
how this relates to predefined procedures, such as protocols or process design.26–28 Analysis 
of actual practice is also recognized as an important first step when striving to implement 
improvements.29 A useful tool for this purpose is the Functional Resonance Analysis Method 
(FRAM), which has been endorsed by safety experts, such as James Reason,30 as a promising 
way forward to improve safety in complex systems. FRAM has been applied in various set-
tings, including aviation,31 air traffic management,32,33 railway traffic,34 manufacturing,35 and 
construction.36 While healthcare is a classic example of a complex system, the uptake of this 
new approach has been limited in medical research.37,38

This study assessed preoperative anticoagulation management (PAM) using semi-structured 
interviews with front-line clinicians in an Australian and European hospital. The study aimed: 
(1) to obtain a deeper understanding of how PAM is conducted in everyday practice (work-as-
done) and how this relates to predefined procedures (work-as-imagined); and (2) to examine 
the applicability of a Safety-II approach using FRAM for medication management research, as 
a tool to reconcile work-as-imagined and actual work-as-done.
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METHODS

This study was conducted at the Cardiothoracic Surgery departments of both an Australian 
and Dutch university hospital. These settings were selected for high incidence of complex 
surgeries with patients on anticoagulation therapy regimens. In this study, PAM relates to 
continuing, ceasing or bridging anticoagulation therapy, including vitamin K-antagonists, 
non-vitamin K antagonists (e.g. dabigatran, rivaroxaban) and platelet aggregation inhibitors 
(e.g. acetylsalicylic acid, clopidogrel), in patients planned for elective open-heart surgery.

Functional Resonance Analysis Method
FRAM can be used to describe essential activities that build up a process, visualized in mod-
els.30 In a FRAM model, activities are represented in ‘functions’ depicted as hexagons with 
six different labels or ‘aspects’ (Figure 1). The models can be based on various sources of 
information, including guidelines, observations or interviews with the frontline. To obtain 
a deeper understanding of a complex process, FRAM requires a targeted, defined scope.39 
Hence, the focus of this study was limited to the preoperative phase. For detailed information 
on FRAM, we refer to practical instruction guides40 and prior publications.37–39 The study 
investigators attended workshops on the methodology,41,42 and were supervised by researchers 
with experience in Safety-II and FRAM (R.C-W. and J.B.).

Figure 1. FRAM function with all aspects.

In ‘To do X’, X can represent any activity (e.g. to admit patient). The six aspects represent:
- input: what the function starts, acts on, or changes;
- time: any time constraints that might affect the function (e.g. by which it will be carried out later);
- control: how the function is monitored or controlled, work agreements, visions or objectives;
- output: the outcome or state change that emerges from the function;
- resource: material or people needed to carry out the function, or consumed during the function;
- precondition: a condition that must be satisfied before the function can be commenced.
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Interviews and modeling
In accordance with previous FRAM studies,37,39 an initial model of PAM ‘as-imagined’ was 
constructed based on the leading international guideline from the American College of Chest 
Physicians43 and a Dutch national guideline.44 The Australian Clinical Excellence Commission 
and Commission on Safety and Quality in Health Care both confirmed that Australia has 
no common guideline. This initial model provided the basis for semi-structured interviews, 
which were conducted between April and June 2017 with 18 healthcare professionals involved 
in PAM (Table 1). Interviewees were purposively selected: the director at the Australian hospi-
tal and a senior physician assistant at the Dutch hospital provided the initial point of approach 
for recruitment, and additional professionals were recruited through interviewees. Interviews 
were held individually with one interviewer in Australia (N.L.D.) and two interviewers in the 
Netherlands (M.S.d.V/M.J.M). Following written consent, interviews were audio-recorded 
and summarized immediately afterwards for the investigators. Interviews were guided by a 
topic list (Appendix 1) based on questions of the FRAM method, with minor adaptations 
made for the specific discipline interviewed.39,40 FRAM models reflecting PAM ‘as-done’ were 
developed based on the interviews by the investigators who also conducted the interviews. 
An iterative modeling process was applied with preliminary models developed after each 
interview, and updated versions guiding the following interviews. The ‘FRAM Model Visual-
izer’ was used to construct FRAM models.45 Interviews were conducted until data saturation 
was reached for the model,46 defined as three consecutive interviews during which no new 
functions emerged for the model. In both hospitals, a discussion meeting was organized to 
present the final models to involved staff as a means of validation, and to elaborate on potential 
clinical implications and recommendations. To examine usability of this novel method (e.g. 
for quality managers), total workload in hours was estimated per step of the FRAM analysis 
(excluding study-related work, such as drafting the manuscript).

Analyses
FRAM models can be studied by assessing variability and interdependence of functions.38,40 
Variability can be due to human, organizational or environmental factors affecting timing or 
precision of functions.38 Functions may also be interdependent (known as ‘coupling’) in which 
case a function impacts later functions (‘functional upstream-downstream coupling’). This 
interdependence between functions may allow variability in one function to spread through 
the process, e.g. information omitted in one function may impact later functions that use 
this information. Variability and interdependence was assessed for the ‘foreground functions’, 
which are the main steps in the process depicted in hexagons, in contrast to ‘background 
functions’ depicted in grey boxes, which are considered to be more stable and have a less 
prominent role in analysis.
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RESULTS

The PAM ‘as-imagined’ model reflected guideline recommendations for task division and 
communications between healthcare professionals. A key role was assigned to anesthetists, 
who were expected to decide upon a definitive PAM strategy (i.e. to continue, cease or bridge), 
after a proposal by treating physicians, and to inform patients and other clinicians (Appendix 
2). Interviews with healthcare professionals about PAM ‘as-done’ lasted between 45 and 60 
minutes. Data saturation was reached for the models in both settings (Table 1). Notable differ-
ences between the models and time investments are discussed in Tables 1 and 2.

Australian model
The Australian model (Figure 2) consists of 8 main functions:
1. To decide on surgery and PAM: at the clinic, cardiothoracic surgeons see referred pa-

tients to inform them about the treatment as well as PAM strategy and provide them with 
a ‘pre-admission booklet’.

2. To discuss PAM with the patient: subsequently, patients see the nurse case manager (CM) 
who schedules the surgery, further explains the PAM strategy and checks whether the 
surgeon noted this on the pre-admission booklet. If not, the nurse asks the surgeon or, 

Table 1. FRAM process steps and disciplines interviewed, with estimated workload per site.

Process steps Time 
(hours)†

Work-as-imagined model Development of model based on international guidelines. 7

Interviewed professionals (n)*

incl. preparations, processing, 
and iterative model development

AUSTRALIA (10):
● Cardiothoracic surgeon (1)
● Cardiologist (2)
● Nurse case manager (1)
● Nurse unit manager(2)
● Anesthetist (1)
●  Pre-admission clinic nurses 

(3)*

THE NETHERLANDS (8):
● Cardiothoracic surgeon (1)
● Cardiologist (1)
● Cardiothoracic PA (2)
● Registrars (2)
● Anesthetist (1)
● Planning office secretary (1)

20

Work-as-done model Development of final model based on information gathered in 
interviews and analysis of potential variability and interdependence.

15

Meeting with frontline
(team discussion)

Department meeting gathering all involved staff to present, validate 
and discuss the final model (ca. 1-2 hours), with subsequent 
processing of feedback.

5

TOTAL 47

PA, physician assistant.
* Interviewed disciplines differ because of the different disciplines involved in the centers (Table 1). Australian 
interviews were conducted in two instances within a two-month time frame because of time limitations for 
providers. All were interviewed individually, except for the pre-admission clinic nurses who were interviewed 
together.
† Overall workload per site for the analysis carried out by three main investigators collaboratively.
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Table 2. Preoperative anticoagulation management ‘as-done’ in Australia vs. the Netherlands
Theme Australia The Netherlands
Patient visits Two preoperative hospital visits: one with surgeon 

and afterwards nurse CM, and one pre-admission 
clinic visit.

One-day preoperative clinic visit, 
including pharmacy assistant, PA/registrar, 
cardiothoracic surgeon, and anesthetist.

Disciplines

Multidisciplinary 
communication

Central role for nurses, including NUM, nurse CM, 
and clinic nurse. Anesthetist involved in work-up 
upon admission and in case of abnormalities.

NUM might ask questions about PAM strategy 
during other cardiac group’s multidisciplinary 
meeting.

Central role for PA/registrar and role for 
planning office secretary. Anesthetist not 
involved in PAM strategy or in case of 
abnormalities.
Daily heart team meeting with surgeon and 
cardiologist; preoperative clinic with multiple 
disciplines at same location.

Decision-making Surgeons decide on PAM strategy and consider 
themselves solely responsible for this. However, if 
surgeons omit this, the nurse CM will remind them 
to or, if the case is straightforward, select a strategy 
using her personally developed protocol.

Surgeons and cardiologists consider themselves 
responsible to select a PAM strategy at their 
team meeting, but, in practice, the PA/registrar 
mostly selects an anticoagulation strategy 
according to the departmental protocol.

Resources 

Protocols

•	 	Patient	records,	referral	letters,	medication	list
•	 Booking	sheet	(also	via	e-mail)
•	 Preoperative	screening	results
•	 Pre-admission	booklet
•	 Instructions	by	NUM
•	 NUM’s	notebook,	surgery	board
•	 Asking	patient	(upon	admission)
Surgeons use their knowledge of international 
guidelines, and nurse CM uses own protocol.

•	 	Patient	records,	referral	letters,	medication	
list (verified by pharmacy assistant)

•	 Heart	team	meeting	form
•	 Preoperative	letter
•	 Secretary’s	patient	lists
•	 Asking	the	patient	(clinic,	admission)

Departmental (2-page) protocol based on 
guidelines,* used by registrars/PAs and 
surgeons.

Patient instructions 

Verbal
Written

•	 Surgeon,	nurse	CM,	clinic	nurses
•	 Prescription	(if	indicated)
•	 	Instruction	letter;	pre-admission	booklet

•	 PA/registrar,	secretary	(over	phone)
•	 Prescription	(if	indicated)

Signalling 
abnormalities†

Outpatient setting

Inpatient setting

Signalling channels
(least to most urgent)

If the clinic nurse notices that PAM strategy is 
unclear (e.g. mixed information), she consults 
nurse CM.

If the NUM signals abnormalities during pre-
admission checks or admission, she notifies 
the surgeon or, in case of low platelet levels, the 
anesthetist.
face-to-face (e.g. ward rounds) > e-mail > texting 
> phone.

The anesthetist (at clinic) or secretary may 
notice that a missing, unclear or unusual PAM 
strategy, and contact the surgeon, registrar 
or PA.
If the PA/registrar signals abnormalities during 
preparations or upon admission, a proper 
response will be discussed the surgeon.

Face-to-face (e.g. clinic or during afternoon 
handoffs) > phone.

Individual systems
•	 	NUM	developed	system	for	pre-admission	

checks (notebook, surgery board, EHR notes, 
and mental checklist)

•	 	Nurse	CM	developed	protocol	for	PAM	strategy	
based on local experience.

•	 	Locally	developed	departmental	protocol	
for PAM based on guidelines

•	 	Secretary	developed	own	checklist	to	list	
patient information to guide phone calls

CM, case manager. EHR, electronic health record. NUM, nurse unit manager. PAM, preoperative anticoagula-
tion management. PA, physician assistant.
* Guidelines include ACCP 2012; ESC/EACTS 2014; ESC 2016. † Response to abnormalities is identical at both 
sites: a reversal agent (e.g. vitamin K) or platelets will be administered to ensure values within an appropriate 
range for surgery. If not effective or not possible, the surgery is postponed.
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if straightforward, selects a strategy based on a self-developed protocol. The patient also 
receives an instruction letter, and prescriptions for bridging therapy if required. Lastly, 
the nurse e-mails a ‘booking sheet’ with patient, surgery, and PAM details to the pre-
admission clinic, admission wards, anesthetists, and operating theaters.

3. To conduct intake at pre-admission clinic: two to three weeks prior to surgery, patients 
visit the hospital again for a preoperative screening with several tests. At this pre-admission 
clinic, a nurse checks whether the patient received and understood the PAM strategy. If 
unclear, the clinic nurse contacts the nurse CM (function 2) to provide the patient with 
PAM instructions.

4. To start selected PAM strategy up until admission: at home, patients are expected to 
adhere to the PAM strategy.

5. To conduct pre-admission checks: in preparation for the following week’s surgeries, the 
nurse unit manager (NUM) of the admission ward retrieves the preoperative screening 
results from the electronic health record (EHR) and PAM strategies from booking sheets. 
If the NUM identifies anticoagulation-related abnormalities, the surgeon and/or anesthe-
tist will be texted or called. The NUM notes all patient details, including PAM strategy, in 
a personal notebook (Figure 4) and on the ‘surgery board’ (i.e. white board on the ward). 
The NUM usually admits patients, but provides electronic instructions for colleagues if 
this is not the case (e.g. weekends).

6. To perform work-up: upon patient admission the night before surgery, the NUM deter-
mines whether patients adhered to the PAM strategy by asking and by assessing Interna-
tional Normalized Ratio (INR) and platelet levels.

7. To conduct an anesthetic work-up: the work-up of the anesthetist also includes a check 
of anticoagulation medication and INR.

Figure 4. Photographs of naturally developed individual systems of Australian nurse unit manager (left) and 
Dutch planning office secretary (right)
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8. To respond to abnormalities: if patients did not adhere to the PAM strategy and/or the 
INR is not within the appropriate range, the NUM notifies the surgeon (Table 2), who 
decides whether or not to administer a reversal agent (e.g. vitamin K) or postpone the 
surgery. If platelet levels are too low, the nurse texts or calls the anesthetist, who can decide 
on administering extra platelets so that surgery can proceed.

Dutch model
The Dutch model (Figure 3) is comprised of 10 main functions:
1. To decide on surgery and PAM: the cardiothoracic surgeon and interventional cardiolo-

gist discuss treatment options for referred patients in a daily ‘heart team meeting’. They 
document their decisions, including a PAM strategy, in the EHR. Surgical patients are 
scheduled for a one-day preoperative clinic visit with various clinicians in a fixed order 
(functions 2-5).

2. To perform medication reconciliation: a pharmacy assistant ensures an up-to-date 
medication list in the EHR.

3. To formulate and discuss PAM with the patient: patients consult a registrar or physi-
cian assistant (PA) (alternating shifts), who provides them with verbal instructions on the 
PAM strategy and prescriptions if needed. All required preoperative actions are noted in 
a ‘preoperative letter’ in the EHR (not provided to patients). Often, no PAM strategy has 
been selected or documented by the ‘heart team’ (function 1), in which case the registrar 
or PA selects a strategy according to the departmental protocol and, if needed, supervision 
from the attending surgeon (Table 2).

4. To find out the indication for anticoagulation therapy: to select the appropriate PAM 
strategy, the registrar or PA revisits the patient’s indication for anticoagulation therapy, 
which can be obtained from the patient, EHR or by consulting the prescribing specialist 
by telephone or e-mail. Patients subsequently visit the surgeon, but this consult serves to 
educate patients on the surgery rather than PAM.

5. To perform pre-anesthesia screening: the anesthetist conducts a screening and provides 
patients with a letter that includes a medication list with preoperative instructions. For 
anticoagulation therapy, however, this is no more detailed than ‘stop in consultation with 
surgeon’.

6. To plan surgery: a surgeon schedules the following week’s surgeries and informs the plan-
ning office. Surgeries are planned at least five days in advance, unless vacant spots have to 
be filled.

7. To inform patients: the planning office informs patients over the phone about their exact 
date of surgery in the upcoming week, and any required preoperative actions, such as a 
PAM strategy. Phone calls are guided by information in the preoperative letters (function 
3), and if necessary, digital meeting forms (function 1). One of the secretaries developed 
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a checklist to guide this process (Figure 4). If surgeries are rescheduled, the secretary 
informs patients in a similar fashion.

8. To start the selected PAM strategy: At home, patients are expected to adhere to the PAM 
strategy.

9. To perform work-up: upon admission the day before surgery, the registrar or PA deter-
mines whether patients adhered to the PAM strategy and performs appropriate testing 
(e.g. INR), according to notes in the preoperative letter (function 3) and/or the medication 
list. Platelet levels are tested at the clinic (function 2) and only repeated if six or more 
weeks have passed.

10. To respond to abnormalities: registrars or PAs respond to abnormalities (e.g. elevated 
INR) after discussing with the surgeon whether or not to administer a reversal agent or to 
postpone surgery.

Variability and interdependence
In the Dutch setting, variability became particularly apparent for function 1, as registrars and 
PAs mentioned that the team meeting mostly did not produce a PAM strategy. Similarly, the 
Australian nurse CM often selected a PAM strategy if the surgeon omitted to note this in the 
pre-admission booklet. In complex cases, the nurse CM would consult the surgeon, which is 
similar to Dutch registrars/PAs who may ask for supervision from the surgeon.

At both sites, functions 1-3 provided outputs that served as important resources for several 
‘downstream’ functions. These functions generated documents that served important roles 
later on, namely the Australian booking sheet (output of function 2; input for 3/4) and the 
Dutch preoperative letter (output of function 3; resource for 5; precondition for 7; control for 
9) (Figures 2 and 3).

Both models also included downstream functions that controlled upstream functions. 
The Australian nurse CM could remind surgeons to fill out a PAM strategy (i.e. function 2 
controlling 1), and the clinic nurse consulted the nurse CM if the PAM strategy was unclear 
(i.e. function 3 controlling 2). Both Dutch anesthetists (function 5) and secretaries (function 
7) could signal a missing or incomplete preoperative letter, thereby controlling function 3.

Interdependence was particularly apparent for Dutch function 3, linked to as many as five 
other foreground functions (i.e. 1, 2, 4, 5 and 7) (Figure 3). Remarkably, there were two simi-
lar, partially overlapping functions (7 and 8) for work-up upon admission in Australia causing 
duplicate measurements of INR (Figure 2).

The functions that represented patients adhering to the PAM strategy (Australian function 
5; Dutch function 8) appeared to have no formal ‘input’ or ‘active agent’ to start this function, 
and hence seemed to depend solely on the patient’s memory and support from verbal and/or 
written instructions.
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DISCUSSION

This study was the first to use a Safety-II approach and FRAM in the context of medication 
management in healthcare. This provided insight into the complex process of preoperative 
anticoagulation management ‘as-done’ and ‘as-imagined’ in two international contexts. This 
process differed substantially between the study sites, both in practical organization and 
disciplines involved. While, in both centers, ‘work-as-done’ at the front line differed from 
‘work-as-imagined’ in generic guidelines, both had developed control mechanisms to ensure 
successful PAM, such as critical review of a colleague’s decisions and documents, and indi-
vidual systems to enhance efficiency and thoroughness.

Work-as-done differed from the process ‘as-imagined’ by guidelines, which assumed that 
physicians, specifically anesthetists, play a central role in PAM. In both centers, however, this 
was the responsibility of surgical staff rather than anesthesia staff, with key roles assigned to 
(specialized) nurses or registrars/PAs. This may have practical purposes, as these disciplines 
also have a central role in inpatient care. Furthermore, in contrast to the national guideline,44 
the Dutch process did not involve anticoagulation services, usually responsible for outpatient 
anticoagulation management in the Netherlands. Instead, the department temporarily took 
over this responsibility to enhance clarity for patients. These examples illustrate how study-
ing work-as-done might help to identify potential differences between local practices and 
guidelines, but also the pragmatic, practical reasons behind it. Moreover, this study revealed 
varying perceptions on roles and responsibilities among clinicians involved in anticoagulation 
management, which aligns with a recent survey study.9 For example, interviewed surgeons felt 
responsible for formulating and documenting the PAM strategy, but other staff reported that 
this was often omitted in which case they made a decision.

Opportunities for improvement
While patients received various forms of information, both centers relied on the patient’s 
memory to adhere to the PAM strategy at home. Modern information technology may provide 
solutions for a more active ‘input’ for this function, such as automated text messages on the 
day the patient has to stop anticoagulation. Simple written instructions, as used in Australia, 
could be developed in the Dutch department to offer a useful reminder for patients at home. 
Learning cuts both ways, as the Australian department might consider limiting the number 
of information sources as this also increases the risk of conflicting information. In addition, 
they may consider introducing a single-day multidisciplinary clinic with involvement of a 
pharmacy assistant, as used in the Dutch setting, in order to limit the number of hospital visits 
for patients and ensure accurate medication information.

Inaccuracies in, or unavailability of, documents produced in early functions to record the 
PAM strategy could negatively affect later steps in the process (e.g. informing the patient). 
In these situations, the identified control mechanisms may prove their value, e.g. other staff 
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may select a PAM strategy if omitted in function 1. While this illustrates clinicians’ profound 
adaptive skills, it may also result in habituation to the fact that this information is missing, 
decreasing use of this resource. Therefore, there should be clear agreements on what can be 
expected from staff carrying out these functions. Individual staff had naturally developed 
some of these control mechanisms, such as a checklist or notebook. While these are likely to 
support thoroughness, they may also pose safety risks when key persons are absent or replaced 
and colleagues are unfamiliar with these methods. To illustrate, the Dutch secretary seemed to 
view her checklist as a ‘personal aid’ and did not plan on transferring this method to new staff 
members. Hence this potentially valuable control mechanism may be jeopardized because of 
its individual and not structural nature.

Practical implications and usability
FRAM appeared to be a promising tool that can be readily applied to study a multidisciplinary 
medication management process, and identify functions that are important for success. The 
workload of FRAM, collaboratively was estimated to be about 47 hours per site (Table 1), 
which is comparable to the workload associated with traditional methods, such as a root cause 
analysis (RCA).47 In line with a previous study,37 clinicians seemed to easily understand the 
relevance, background, and design of FRAM. Reflection meetings with staff were considered 
insightful and raised awareness of interdependencies between activities of colleagues. For 
example, Dutch senior staff questioned whether anesthetists could actually signal a missing 
or incorrect PAM strategy, but a junior registrar confirmed that he had experienced this oc-
casionally. Staff also used the model to discuss opportunities for improvement, such as the 
redundancy in the Australian work-up upon admission. This way, FRAM may be used to 
reconcile and improve the synergy between the world of guidelines and systems design (work-
as-imagined) and the world of everyday clinical practice (work-as-done). FRAM could also be 
used as a support tool for incident analyses because it allows studying how an event emerged 
in relation to work-as-done rather than only comparing such events with expectations of a 
process (e.g. protocols).39 A unique feature of FRAM is that it does not need to be triggered by 
an incident, as it can be used proactively to gain understanding of work-as-done. This could 
potentially respond to recent calls for greater proactivity and a greater focus on what goes 
right in patient safety improvement.48 Future studies could seek to combine more quantitative 
analyses with qualitative FRAM models, for example, to measure defined outputs of functions 
with statistical process control49 or to quantify functions’ variability so that probability simula-
tions can be applied.50

Study strengths and limitations
To our knowledge, this is the first study to study a medication management process ‘as-
imagined’ and ‘as-done’. A specific strength of the method is its focus on activities that are 
responsible for the fact that clinical work usually goes right rather than specific situations 
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where things go wrong. Studying work-as-done offers a way forward for patient safety, which 
under the traditional Safety-I domain is mainly focused on complications or incidents, which 
are very important — but also very specific, and often rare.21,27 This study has international 
applicability as it showed that visualization of work-as-done using FRAM can be used to study 
and compare challenges and strengths in two international contexts. While the multicenter 
context is also an advantage, both sites were cardiothoracic surgery departments at teaching 
hospitals, which may limit generalizability to other units. More research in other settings is 
warranted, as PAM is also common practice for other specialties. Moreover, real practice may 
still differ from the models developed in this study as we did not use direct observations,51 and 
the purposive sampling strategy may introduce the risk of selecting a subgroup or network of 
professionals, which could be prevented with random samples in future studies. In mitigation, 
and in accordance with qualitative research guidelines,52 we used data saturation to increase 
the ability to identify the most relevant functions and interdependencies.

CONCLUSIONS

This study provided a deeper understanding of anticoagulation management in practice 
and in relation to guidelines. FRAM appeared to be an insightful tool, suitable for studying 
complex healthcare processes, such as medication management, identifying functions that 
are important to ensure the process functions as intended, including their interdependence 
and variability. In addition, this proactive approach revealed the opportunities for improve-
ment and the presence of naturally developed individual systems, which otherwise remained 
undetected. Future studies are warranted to investigate PAM as well as the applicability of 
FRAM in other healthcare contexts.
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Appendix 1. Topic list used during interviews to identify aspects and coupling of FRAM functions.

Aspects Questions

Input What starts the function?

What does the function act on or change?

Output What is the output or results of the function?
Do you have to inform anyone?
Do you have to collect or record/report anything? If so, where?
Who needs the output? Who will use what is produced? Have you agreed with whoever 
uses this that it is what they need?

Precondition What should be in place so that you can complete the function normally?
What do you do if the preconditions are not available?

Resource What resources do you need to perform the function, such as people, equipment, IT, 
power, buildings, etc.?
What do you do if the resources are not available?

Control Do you have any goals for the function, such as do something within a time frame (this 
is a control)?
What is the purpose of this function? Why do we do this?
Do you have formal procedures or instructions controlling the function?
Do you have people, such as supervisors, controlling the function?
Are there values controlling the function?
Do unofficial work practices or culture control the function?
Do you have priorities, such as a triage system?
Are there constraints such as budget?

Time Is there any time related to the function?
Is there a certain time where you have to perform the function?
What happens if you are delayed— will you still do the function or not and what is the 
consequence for the following functions?
Time only has four options: too early, too late, on time, or not at all.
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ABSTRACT

Just Culture and Safety-II are gaining increased attention in healthcare, but it remains a chal-
lenge to translate these into clinical practice. Both provide principles that could be applied to 
how we learn from sentinel events as well as from things that go right; and how we deal with 
and care for those involved. This paper reflects on how to apply these principles and presents 
a different set of questions to focus on collective recovery, restoration and forward-looking 
accountability, rather than on individual culpability. We need to move away from a primary 
focus on culpability and retribution, instead directing attention to both first and second vic-
tims’ hurts and needs. A most common need is the reassurance that the institution and those 
involved learn from the event and prevent recurrence. Subsequent learning reviews aim to 
shed light on the sources of resilience that make everyday practice usually go right, so that this 
can be enhanced. Together, Just Culture and Safety-II provide valuable guidance to improve 
learning from sentinel events, specifically by adding empathy, nuance and a sense of practi-
cal reality that facilitate restoration of those involved, and improvement processes. Research 
is warranted to further explore the benefits of applying these principles in the aftermath of 
sentinel events in healthcare.

Key words: patient safety; continuous quality improvement; sentinel events; Just Culture; 
Safety-II.
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JUST CULTURE AND SAFETY-II: NEED FOR PRACTICAL GUIDANCE

The concept of Just Culture, focused on harnessing a culture of trust and learning without 
blame, has gained increased attention in various industries and found its way to healthcare.1 
A Just Culture is difficult to build, as illustrated by a study revealing that many hospitals that 
are convinced to have established a ‘blame-free’ culture, also reported that culpability was of 
primary concern in their investigations of sentinel events.2 This suggests that crucial aspects 
of Just Culture, such as that a safe, blame-free environment is an essential precondition for 
learning, may not be fully understood or really difficult to implement. A similar example 
can be found in a recent framework for accountability in healthcare.3 While this framework 
attempts to incorporate Just Culture principles, it stipulates that the first question to be ad-
dressed after a patient safety incident is whether staff members’ actions were “malicious” and 
“intended to cause harm” to patients.3 This reflects a culture of mistrust rather than a Just 
Culture. Besides theories about culture, proactive approaches to safety are beginning to find 
their way to healthcare. An example is ‘Safety-II’, which focuses on facilitating things going 
right rather than preventing specific things going wrong.4 This novel approach to safety is 
promising, but greater adoption requires practical proposals for implementing its principles 
in healthcare practice.

This article assesses how Just Culture and Safety-II principles can be applied to enhance 
investigations of sentinel events or other serious and harmful events in healthcare. A frame-
work with a practical set of questions, drawn from the Just Culture and Safety-II literature, is 
presented to guide the process of learning from sentinel events in healthcare.

Just Culture: victims first
A Just Culture balances safety and accountability, particularly in the aftermath of undesired 
events, such as sentinel events. Important aspects of a Just Culture include learning from 
mistakes without a focus on blame, as well as systems improvement instead of individual 
punishment. One of the first challenges one faces following a sentinel event, is the tendency 
to hold someone accountable for the situation (retribution), while there is also a great need 
to work on recovery for the future (restoration). Just Culture theory stipulates that learning 
and punishment are not a good match. If learning is the primary objective, such as in sentinel 
event investigations in healthcare, the focus should not be on retrospective culpability or 
retribution, but rather on forward-looking accountability, which includes everyone’s tasks and 
responsibilities in the aftermath of the event.1,5

Shifting focus from retribution to restoration
Traditional proposals for a Just Culture suggest being clear about ‘the line’ between acceptable 
and unacceptable behavior. Many believe, for instance, that a question of culpability remains 
appropriate in case of ‘reckless behavior’.2 Recklessness and negligence are judicial terms, 
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Table 1. Phases and questions, based on Just Culture and Safety-II principles, to guide the process of sentinel 
event investigation in healthcare.

Phase and questions Related concept

I. Serious event (e.g. sentinel event, serious incident/adverse event)

II. Victims first

Just Culture: restorative approach, 
forward-looking accountability

-  Who is hurt?*
-  What are their needs?*
-  Who should meet those needs (e.g. who talks to the patient and family, 

who takes care of colleagues involved, who else should be informed)?

III. Shifting the focus from culpability to learning

Just Culture: blame and a focus on 
culpability hamper learning

-  Acknowledging the shared need for learning from the event
-  What, instead of who, contributed to this event?

IV. In-depth investigation
Safety-II: understanding how this 
usually goes right as a basis for 
understanding the event

Safety-II: work-as-imagined 

Safety-II: work-as-done

Safety-II: specific event in relation to 
work -as-imagined/-done §

-  How does this process usually go right?

-  How do we imagine this process to be? What do we expect or how is 
it designed? For example, are there any work instructions or ‘rules’  in 
place, and how legitimate, morally sound and workable are these? ‡

-  How is this process carried out in everyday practice? Are there any 
discrepancies with work-as-imagined?

-  How does the event relate to work-as-imagined/-done? Can we use these 
insights to understand how this could have happened?

V. What can we learn from this event, and how can we improve? || Just Culture: forward-looking 
acccountability; 
Safety-II: reconciling work-as-imagined 
and work-as-done, facilitating success

* This includes all involved, i.e. patients and their families as well as all care providers or other staff. Hurt refers 
to injury in the broadest sense of the word, e.g. physical injury, psychological trauma, reputational damage. 
Needs could include physical care as well as for example the need that the organisation learns from the event or 
the need that certain questions are addressed during the investigation.
† Just Culture theory also discusses that those responsible for making judgments about deviations from regular 
procedures (i.e. the line between acceptable and unacceptable behavior or performance) need to be well ac-
quainted with the work processes and in the context of real everyday practice.
‡ For example, are there any goal conflicts or conflicting expectations?
§ Visualization of the work process, e.g. using the Functional Resonance Analysis Method (FRAM), reveals 
interdependencies and interactions between various activities (e.g. the physical exam and blood loss monitor-
ing steps may affect the decision whether or not to test hemoglobin level). Moreover, these visual models can be 
used to study the event as a scenario within the more generic work process.
|| Reflective dialogue with staff and management to discuss what adjustments can be made to make success 
more likely. For example, how could work-as-imagined and work-as-done be reconciled? What expectations 
cannot be met in everyday practice, and why? Are there any activities that require an adaptive capacity from 
staff that is unrealistic or unfeasible, and how could this be organized differently? How reliable are outputs of 
activities (e.g. documents, measurements) that serve as the input for another activity?
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however, and not psychological categories or clinical behaviors. It will always be difficult, 
disputable and context-dependent to differentiate between unacceptable and acceptable be-
havior.5 The line between tolerable and culpable behavior is not fixed a priori. Instead, it needs 
to be drawn time and again by those with the position, capacity and responsibility to do so, 
and it is ultimately based on a host of subjective judgments about supposedly ‘normal’ clinical 
standards, practices, as well as prudence, foresight or expectations. In other words, there really 
is no line, there are only people who draw it.

A retributive approach is characterized by questions such as: ‘Which rule is broken?’; 
‘Who did that?’; and ‘How severe is that breach?’.5 These judgments will be strongly affected 
by knowledge of the (severity of the) outcome (outcome bias), and the distortive effects of 
hindsight bias (i.e. perceived probability of events in retrospect) and outside bias (i.e. related to 
the position of observer instead of actor).1 Moreover, the perspective of someone who judges 
a situation from an external, bird’s eye perspective, such as during the case reconstructions 
in sentinel event investigations, will always be different from the perspective of the clinicians 
who faced the clinical dilemmas.

Retribution can satisfy some demands, but there is much to lose. Retribution is a process 
between two parties, mostly removed from the rest of the community and the victim(s). Open-
ness to different accounts of what happened is easily sacrificed in an adversarial setting where 
one account wins, and one account loses. Patients and professionals involved may feel left out, 
sidelined, without much of a voice. Retributive approaches can also encourage ‘offenders’ to 
look out for themselves, and discourage them from acknowledging their responsibility out of 
fear of self-incrimination. Not much of value might be learned; not many systemic improve-
ments may follow from retributive justice. 

Looking after all victims
An alternative response following a sentinel event, or other events that clinicians and/or 
patients consider serious and important, is to focus on hurts, on what is needed to restore the 
damage, trust and relationships, and on who has the obligation to help meet those needs.5 This 
approach gives rise to the following questions (Table 1, box II):
● Who is hurt?
● What are their needs?
● Who should meet those needs?

The ‘who is hurt’ question calls attention to those who have been damaged, in the broad 
sense of the word (e.g. physically, mentally) (Table 1, box II). This includes the patient and 
the family, but also the healthcare professionals, commonly referred to as ‘second victims’.6–9 
Thereby, this approach aligns with second victim or peer support programs that are increas-
ingly implemented in healthcare.10 To illustrate, it was our local experience that patients and 
families were often told to await formal investigation of the event, with too little attention to 
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their needs, such as early disclosure and apology. Recently, our surgical department put up a 
poster in the auditorium for daily meetings to remind everyone of the important steps in the 
first response to a sentinel event, such as ‘who talks to the patient and family members?’, and 
‘who takes care of the colleagues involved?’. A focus on recovery should be the first response, 
and should precede the in-depth investigation with staff interviews. In other words, ‘victims 
first, analysis second’.

Can somebody, or some act, be beyond restoration?
Retributive theory believes that responding to hurt with more hurt will somehow equalize or 
even eliminate the injustice that has been inflicted. Restorative theory, instead, believes that 
pain requires healing. But clinicians, patients, even colleagues can all point to cases where they 
might feel a retributive response is the only appropriate one. This raises the question whether 
there cases where those who have inflicted the pain are beyond the reach of restorative justice?

It is not the case itself, nor its consequences, that determine whether it is beyond restora-
tion. This is determined by our reading of, and judgment, about the case—which in turn are 
driven by the professional, organizational and cultural fore-structure of which we are part, 
and which we might well have helped create. It can be very difficult to determine how much 
responsibility individual professionals have when more system-level problems are in play, 
such as when admitting a patient to a ward that is understaffed.  The important question is: 
who gets to decide whether a case is beyond the reach of restorative approaches, and what are 
their stakes (if any) in saying it is so?

Restorative theory should not be interpreted as a means to provide with immunity from 
prosecution of criminal behavior of professionals. Separate processes are, and should remain, 
in place to enable investigations of suspected criminal acts or misconduct in hospitals. The 
main objective in these investigations, however, is to answer questions from criminal law, 
whereas the main objectives in sentinel event investigations are learning and improvement. 
Therefore, these judicial questions do not have a place in the learning reviews that are started 
following severe incidents to prevent recurrence and improve the safety of future patients.

Promote restorative practices internally
Just Culture strives to restore the relationships that have been disturbed by the event, thereby 
trying to find a solution that meets the needs of all parties involved. Studies have shown that 
patients who experience harmful events or errors often want apologies, explanations and as-
surances that lessons are learned from their experience11–13– all of which could be achieved 
with a restorative rather than a retributive approach. It will likely require active effort to resist 
a natural tendency to search for a cause and to hold someone accountable. Staff, patients, and 
administrators may be less familiar with these theories and may still seek more traditional 
kinds of accountability. Not only investigation teams,14,15 but also providers themselves are 
known to have a tendency to seek accountability, often resulting in self-blame.6
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Finding ways to mitigate the negative aspects of retributive justice is essential to help others 
see responses as more ‘just.’ Whatever is done, ask who is hurt and give a voice to all involved. 
Identify responsibilities and obligations of various parties—not just the ‘offender’ or second 
victim. Try to socially embed your responses, so that the organization and its community feel 
part of the solution. External judicial authorities, as recently occurred in the UK16 may come 
to a different conclusion from what the institution itself decided to do. While rare, this can of 
course put significant downward pressure on people’s honesty and disclosure. This makes it 
even more important for hospitals themselves to have the courage to keep promoting restor-
ative practices internally, as far as their discretionary space to do so stretches.

Two strategies, based on Just Culture principles, may help emphasize that recovery and 
learning are the primary objectives. First, the shared need for learning from the event could be 
emphasized and used as a starting point or trigger for an in-depth investigation (Table 1, box 
III). After all, the first and second victims may have different needs (e.g. treatment versus peer 
support), but all share the need that the hospital and its professionals learn from the event and 
that future recurrence is prevented.5 Specifically, we could start asking patients and families, 
e.g. during disclosure conversations, if they have any specific questions or concerns that they 
would like to be addressed. Second, actively asking what instead of who was responsible may 
help to underline that solutions are sought at the system rather than individual level.

Safety-II: everyday practice as the basis for investigations
Once the hurts and needs of those involved have been identified in a way that is respectful 
to all the parties involved, an in-depth investigation can be initiated using the Safety-II ap-
proach (Table 1, box IV). This approach can be regarded as a natural extension of the current 
approach to safety (Safety-I), which is focused on negative outcomes, thus situations in which 
safety was absent. Safety-II expands the focus of learning because it aims to understand the 
ability to ensure safety, by examining how work processes in everyday practice usually go 
right, thus situations in which safety is present or ‘created’ (Figure 1).4,17,18 This is based on the 
notion that greater understanding of how a process usually functions in everyday practice 
provides a better basis for understanding a specific occurrence (e.g. a sentinel event) as well as 
for finding ways to support the ability to achieve success.

Safety-II underlines that both desired and undesired outcomes result from the same un-
derlying work process. This process may go right, as well as wrong, due to the natural varia-
tions in complex adaptive socio-technical systems (which include humans), and the resource 
limitations and goal conflicts that constantly operate within them. Flexibility and adaptability 
(resilience) are essential capacities to ensure success and safety, since work-as-imagined or 
planned seldom ends up being work-as-done. At the same time, these adjustments can be 
insufficient or unsuccessful and give rise to unsafe conditions or events.17 By only assessing a 
sentinel event, it will be difficult to appreciate that certain deviations from protocols may also 
be present in everyday practice (e.g. because of trade-offs or goal conflicts), also in the many 
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cases with positive outcomes. When we identify a ‘human factor’ as root cause for a sentinel 
event, we fail to appreciate that this same factor more often has positive contributions, and 
has essential adaptive capacities in many other situations.19 In short, Safety-II argues that to 
understand how ‘safety’ is ensured, we should not only assess the unsafe situations, but also 
how our professionals and systems manage to create safety in so many other cases (Figure 1).

‘The book’ versus ‘the messy reality’
Safety-II underlines that modern clinical practice is not linear but dynamic, and hence can 
no longer be reduced to neatly aligned domino tiles or cheese slices. Accordingly, the ‘messy 
reality’ of everyday practice may serve as a more realistic and representative starting point for 
sentinel event analysis than the single points in time that led to the undesired outcome. As an 
alternative to our efforts to prevent the specific type of event, we could invest in ensuring that 
this process goes well, which also entails that such negative events do not emerge.4,17,18 This 
approach requires a different set of questions (Table 1, box IV) aiming to understand how the 
work is carried out in everyday practice, what capacities allow it to usually go right, and how 
this relates to expectations or protocols:
● How does this process usually go right?
● How do we imagine this process to be? (i.e. work-as-imagined)
● How is this process carried out in everyday practice? (i.e. work-as-done)

An analysis of work in everyday practice reveals gaps between work-as-imagined and work-
as-done that are daily routine in clinical practice.20 After all, clinical practice is not always ‘by 

Figure 1. The normal distribution of outcomes in everyday practices with the focus of Safety-I and Safety-II 
(adapted from Hollnagel17).
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the book’, and can be full of unexpected and undesired conditions for which protocols (can) 
not always accommodate. In these situations, professionals adjust to match the situation.4 
These adjustments may be common and often result in good outcomes, but run the risk of 
being considered ‘protocol violations’ when examined without sufficient insight into everyday 
practice.

Interviews with the front line
Both Just Culture and Safety-II theory emphasize that input from the workforce is essential for 
identifying improvement strategies that are both effective and workable. Therefore, the ques-
tions that guide these investigations (Table 1, box IV) should be asked to those at the sharp 
end as well as leadership. This will not only help collect information that is unique to those 
who do the work on a daily basis, but also produce improvement strategies that are internally 
generated, which will ensure that they are feasible within current resources.21 Protocols or 
work instructions may serve as additional sources of information on work-as-imagined. 
Depending on local procedures in the hospital, in-person interviews with staff can be infor-
mal or conducted by a formal investigation committee. Because Safety-II research primarily 
focuses on everyday practice, these interviews could also be conducted with colleagues who 
are acquainted with the work process, but not directly involved in the sentinel event. In this 
manner, interviews may be less affected by feelings of shame, guilt and self-blame, and directly 
involved providers can receive peer support. Potentially, this may reduce or eliminate the 
need for interviews with the directly involved professionals, and hence the negative emotional 
consequences that these investigation interviews can have for them.

Visualization of the scenario
Once insight into the everyday work process has been obtained, the specific event can be 
investigated as a scenario within that generic process. A method to visualize work processes 
is the ‘Functional Resonance Analysis Method’ (FRAM), developed by Hollnagel, who also 
developed the Safety-II theory. A FRAM model depicts all activities and their (inter)depen-
dencies within a work process and can be developed on the basis of data collected through 
various methods such as interviews, document review or observations.22 These models can be 
used to study how a process functions in everyday practice,20 but also to evaluate changes to 
these processes in advance,23 or to study incidents in relation to the everyday process.24 FRAM 
is increasingly used in healthcare,20,23,24 but has been more commonly applied in other settings, 
such as aviation or air traffic management.25,26

Next steps
Local clinical leadership and researchers involved in sentinel event investigations could use 
Just Culture and Safety-II principles to shape accountability and investigations differently, by 
asking different questions in the aftermath of these events (Table 1). This approach supports 



188 Chapter 10

a climate of psychological safety that facilitates learning by actively shifting the focus from 
individual culpability to collective recovery. It furthermore addresses the needs of involved 
staff members, who share the need that the institution and its professionals learn from the 
situation with patients and families. Subsequently, an in-depth investigation with a Safety-
II approach will focus not only on the specific event, but also seeks to understand how the 
underlying process in everyday practice usually goes right, which can be used as the basis 
for explaining how the event could have happened. This adds more nuances and a sense of 
practical reality to the investigation, yielding lessons that are closely aligned with the ‘messy 
reality’ of everyday practice.

Future research is warranted to study the benefits of this approach to sentinel event inves-
tigations, including effects on patients and staff (e.g. feelings of psychological safety), and the 
subsequent learning process. These studies should examine whether, for example, interviews 
with colleagues instead of directly involved professionals provide sufficient information for 
the investigation, and whether the involved professionals indeed suffer less emotional damage 
when they are no longer asked to recount the event in interviews.

Both Just Culture and Safety-II provide valuable principles that can be applied to improve 
how we learn from sentinel events, and how we deal with those involved, so that the profes-
sionals will soon be able to provide safe and high-quality care to patients in the future.
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GENERAL DISCUSSION

This PhD thesis examined current practices and sources for learning from adverse outcomes 
that aim to contribute to healthcare improvement, focusing on three approaches (Figure 1):
(i) Learning from discussions of individual cases at M&M conferences;
(ii) Learning from adverse outcomes in the context of other information sources, such as 

incidents, complaints and patient experiences.
(iii) Learning from processes in everyday practice

These approaches for learning are affected by various challenges embedded in healthcare prac-
tice and improvement, which will be considered in relation to the results of the research in this 
thesis and the wider literature. This will not be a comprehensive overview, but a reflection on 
some of the pertinent challenges and issues that we are facing in this field.

LEARNING FROM CASE EVALUATIONS
Although the M&M conference is the traditional forum for case-based learning, the research 
presented in this thesis indicates that it does not meet current expectations of serving as a 
means for continuous and system-wide improvement (chapters 2-4). It is clearly a significant 
challenge to remain sensitive to the opportunities for learning, to subsequently apply these 

Figure 1. The normal distribution of the outcomes of everyday practice and the different approaches for learn-
ing from these outcomes (adapted from figure 1, chapter 1)
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The depicted approaches are focused on: i) individual cases with adverse outcomes (e.g. at M&M conferences), 
ii) aggregated data on adverse outcomes (e.g. incident reports or patient complaints); iii) everyday practice with 
adverse as well as desired outcomes.



196 Chapter 11

lessons in clinical practice, and to then sustain the lessons learned in the collective memory of 
the department or wider organization. Issues that may particularly hamper the effectiveness 
of learning from individual case discussions are related to a narrow focus of learning, and 
challenges posed by cultural factors and the multidisciplinary nature of healthcare.

Persistent focus on individual-based rather than systems-based lessons
It has long been acknowledged that a simplistic focus on ‘human error’ is not an effective 
strategy. Nearly twenty years ago, the landmark publication To Err is Human declared that 
“The problem is not bad people; the problem is that the system needs to be made safer”.1 
This ‘systems approach’ has been widely embraced as a more effective approach to achieve 
sustainable improvement in healthcare.2,3 However, it seems that these principles have not 
yet been successfully implemented in practices for learning from adverse outcomes. Chapter 
4 provides empirical evidence that lessons drawn from M&M are often person-based rather 
than systems-based: lessons often concerned reminders to adhere to protocols or to pay more 
attention despite the fact that similar issues recurred over time. Others have described a 
similar focus in root cause analyses in healthcare, where the investigation may identify a de-
viation from prescribed practice as ‘human error’ without delving deeper into the underlying 
drivers of the behavior.4,5 Often the subsequent corrective actions are limited to education 
and reinforcement of local policies but do not address the systemic problems that led to the 
behavior and therefore place others at risk in the future. A focus on correcting individual 
behavior will also not be effective in preventing ‘organizational forgetting’,6 as seen in the case 
example in Box 1. Although systems-based strategies, such as environment (re-)design or 
forcing functions, require more effort, they ultimately have greater and longer-lasting effects 
than person-based lessons.4

It has been demonstrated that in everyday clinical practice, obstacles that hinder expected 
work processes, such as missing resources, greatly outnumber human mistakes (86% vs. 
14%).7 Therefore, in many cases, mere training will not suffice, because it cannot compensate 
for poor system design.8 System problems are not only a hazard for patient harm and a source 
of frustration, but also waste valuable, well-paid professionals’ time. It has been estimated that 
nurses spent about 33 minutes per eight-hour shift (or 15% of the time of 26 nurses) cop-
ing with system failures.7,9 A better strategy would be to evaluate and address the conditions 
that allowed a problem to occur, famously described as “draining the swamp, not swatting at 
mosquitoes.”4,10 However, it seems that our initial responses to cases discussed at M&M or to 
complaints received from patients (chapter 6), are often regarded as end products rather than 
the beginning of a longer process of investigation, implementation, follow-up and adaptation. 
Such an approach only scratches the surface of the system, failing to dig deeper into underly-
ing issues. In medical terms, we are often still treating symptoms rather than diagnosing and 
curing the disease when it comes to learning and improvement.
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Box 1. Real case example of ‘organizational forgetting’

In a large acute care hospital, the wrong lens was inserted during an elective eye surgery led by an experienced eye 
surgeon. The error was detected and the patient was safely reoperated. A subsequent root cause analysis of the case 
identified that there had been two lenses in the operating room: the surgeon had brought the correct lens, but a 
wrong lens had been brought in by an operating department assistant. The investigation concluded that the incident 
had been caused by having more than one lens in the room and a failure in the double-checking process. Plans for 
improvement included a training program, improved documentation, a protocol emphasizing the responsibility 
of the surgeon to select the appropriate lens, and a poster emphasizing the importance of double-checking. One 
year later, a different patient with a different surgeon had the same procedure in the same hospital. Once again, the 
wrong lens was implanted. In this case, the staff member who chose the wrong lens was the surgeon.

Example modified from Peerally et al. BMJ Qual Saf 2017;26:417-422

In the organizational learning literature, the distinction between fixing the problem at 
hand versus actually understanding and addressing underlying conditions is referred to as 
‘first-order vs. second-order problem solving’ or ‘single-loop vs. double-loop learning’.7,11,12 
Single-loop learning seeks to find an explanation for an outcome (i.e. what did we do to get 
this result), which focuses on “making techniques more efficient.”13 This corresponds to the 
observed focus of learning at M&M in chapter 4. Double-loop learning is more reflective 
and questioning, confronting basic assumptions and values by asking why we do what we do 
(Figure 2).12,14 This way, individuals are encouraged to reflect on the ‘mental maps’ they use 
to take action, of which few are usually aware.14 Put differently, single-loop learning is about 
“doing things right”, whereas double-loop learning focuses on “doing the right things”. To 
illustrate, the many recurring lessons in chapter 4 stipulated that attention and techniques for 
patient positioning should be improved, whereas an example of second-loop learning would 
have been to consider why positioning may have been given lower priority in these cases 
(e.g. unclear task division or trade-offs across goals), and how this should be balanced in 
future cases. The scientists who developed the theory of double-loop learning assert that this 
is an important mechanism to support professionals in making informed decisions in rapidly 
changing, often uncertain contexts,11,14,15 such as in healthcare.

Figure 2. Single-loop learning and double-loop learning

Strategies and techniques 
what we do 

Single-loop learning

Mental model 
why we do what we do Double-loop learning 

questions assumptions, values
and beliefs underlying actions 

improves actions, techniques 

OUTCOMES 
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Effects of culture and psychological safety
While most research on M&M has focused on organizational aspects (e.g. presentation 
formats, moderators), learning and change theories underline that these processes are also 
affected by psychological and cultural factors. How culture may hamper learning, e.g. by 
focusing on blame, is discussed by the ‘Just Culture’ theory central to chapter 10. It is clear 
that more work is required to establish such a culture, as illustrated by the results of the study 
in chapter 2. Although most respondents expected that M&M should be free of shame and 
blame, 3 out of 10 respondents at both sites reported that this was their experience only some-
times or rarely in practice.

The findings of the studies in chapters 3 and 4 indicate that it requires more than just orga-
nizational efforts, such as how the meeting is set up, to promote a learning environment with 
open discussions. This is captured in the renowned quote “culture eats strategy for breakfast”, 
which has been attributed to management expert Peter Drücker. Based on interviews with 
clinicians, feelings of ownership and control (or: ‘motivation’ and ‘realization’) were identified 
as factors of influence on learning at M&M. The qualitative study in chapter 3, unique in the 
field of M&M research, reveals how audience composition and team dynamics additionally 
affect discussions at M&M. Certain unwritten rules exist that may be potential barriers to 
speaking up, such as the high value placed on ‘team spirit’ and the subsequent unwillingness 
to be perceived as ‘back-stabbing’.

The organizational learning literature highlights how ‘psychological safety’ is essential to 
fostering a learning environment, described as one in which people feel comfortable with 
speaking up with questions, observations, insights and concerns, even if those are perhaps dif-
ficult or perceived as bad news.9 The construct of psychological safety describes an individual’s 
“perceptions of the consequences of taking interpersonal risks,”16 such as acknowledging lack 
of competence, asking for help or trying something new. Psychological safety is a critical fac-
tor in understanding phenomena such as voice, teamwork, team learning and dealing with 
uncertainty.16 The relationship between psychological safety and learning is evident: if people 
feel safe to voice concerns, admit mistakes, offer suggestions or provide feedback, they will be 
more likely to do so. Psychological safety also affects everyday performance: perceived con-
sequences of taking risks will determine how one will respond to situations with uncertainty, 
or a need for creativity, assistance or collaboration − all of which are common in healthcare.

A psychologically safe environment is not created from the top down but from the bottom 
up, and thus greatly dependent on the behavior of local leadership.9 A critical aspect is that 
leaders need to be clear about what constitutes unacceptable behavior, which is where the 
literature on ‘psychological safety’ overlaps with that on ‘Just Culture’ (chapter 10). Since 
learning in teams involves personal effort, this process must be inspired, organized, supported 
and led by frontline leaders.9 This aligns with chapter 3 that describes how ‘motivation’ and 
‘realization’ serve as mediating pathways for successful M&M, as well as with the findings 
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of chapters 2 and 3 that point to the important role of strong leadership (e.g. moderator, 
dedicated committee).

The influence of culture has also been discussed in relation to what seems to be the best 
example of a successful large-scale patient safety intervention: the Michigan Keystone project 
to decrease catheter-related bloodstream infections.17 Experts attribute the project’s success 
to the fact that it not only included technical interventions, such as a checklist, but was also 
designed to improve culture, teamwork and communication.18–22 Checklists were just one 
component in a wider program that influenced the culture of the teams (e.g., shifting power 
relations, empowering nurses).18 Moreover, local teams customized the checklist to fit their 
specific context. When another group implemented this program without the socioadaptive 
components, improvements slowed down until these were added.23 In essence, this project 
abandoned a ‘command and control’ regime, where instructions (e.g., checklists) are simply 
dictated to professionals, instead creating “social networks with a shared sense of mission”.18 
While instructions may seem effective in theory, professionals will seek workarounds in prac-
tice if they do not believe in their value. To illustrate this, that a similar project in England was 
less successful and this was partially attributed to a misalignment of the goals, interests and 
priorities with those of staff at the sharp-end.21 Again, culture may “eat strategy for breakfast.”

Challenges posed by multidisciplinarity
Although healthcare professionals have a high turnover rate, particularly in teaching hospi-
tals, underlying system conditions are likely to affect new employees who start to work in that 
environment. This also explains why systems-based improvements are more effective than 
person-based improvements. Moreover, as found in chapters 3 and 4, a lack of continuity of 
clinicians (e.g., rotating residents) can make it particularly difficult to implement and sustain 
lessons that are focused on people rather than environments. For example, it has been esti-
mated that a mean total of 26.6 (range 2-75) healthcare professionals are involved in a surgical 
patient’s stay (Figure 3).24 These numbers reaffirm that it is unrealistic to attribute negative 
patient experiences or complaints to individual providers (chapter 6).

The presented research also illustrated that the multidisciplinary nature of healthcare plays 
a role in learning and implementation processes: lessons that involved other disciplines were 
infrequent overall, but recurred frequently over time (chapter 4). Although many studies, 
including chapter 4, propose multidisciplinary participation as a way forward for M&M,25–28 
the qualitative study in chapter 3 adds nuance to these studies by showing that participants 
may feel inhibited to speak freely when other disciplines or specialties attend the conference. 
Yet, it would be unrealistic to try to improve a process in isolation from others involved, since 
many problems have their origin in other parts of the system.7 This was also illustrated by the 
workflow interruptions in chapter 8 that seemed to stem from problems encountered by other 
providers, such as nurses, creating the need to communicate via text paging. Similarly, the 
models in chapter 9 revealed how activities of multiple disciplines and specialties are tightly 
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coupled, which helped to understand (and show providers during reflection meetings) how a 
problem early on in the process might propagate through the system, affecting the activities 
of other team members. Overall, it seems that, although modern healthcare is increasingly 
multidisciplinary, our practices for learning and improvement lag behind in readiness to cross 
traditional boundaries between departments and disciplines.

LEARNING FROM AGGREGATED DATA
Over the years, hospitals have implemented various systems to collect data, reflecting the 
quality, safety and patient experience of the delivered care (Table 1). Previous studies have 
examined various data sources and revealed that each collect different types of information, 
supporting hospitals’ use of various methods to detect safety issues and targets for improve-
ment.29–33 The research in this thesis (chapters 5-7), however, adds that although each system 
collects different signals from the same patient journey, these data have complex relations at 
the patient level. Therefore, a specific opportunity that is yet to be seized is making better use 
of available data sources in relation to each other.

The need to connect the silos of information
There is not only a practical objective to make effective use of the collected data to improve 
care, but it would also be unethical to ask patients and providers to report information if this 
is not used to its full potential. Chapter 5 illustrates how data triangulation can reveal complex 
relations between events that would remain obscured when these data are used in isolation. 
Individually, these data only allow for uni-directional assessments (i.e., incident → adverse 
event[AE]) of one-on-one relations between events; namely, whether an incident caused AEs 
(incident reporting) or whether AEs were preceded by suboptimal care (record review). At the 
admission-level, these data may have many-to-many relationships, potentially in the opposite 
direction when initial AEs trigger incidents due to increased complexity or vulnerability.

Figure 3. Average number of healthcare professionals involved in a surgical inpatient’s stay (i.e. 15.9 nurses, 10.0 
doctors, 0.8 allied health professionals).

Estimates based on: Whitt et al. N Z Med J 2007;120(1253):1-8.
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Similarly, chapter 7 shows how linkage of safety and patient experience data allows a more 

comprehensive approach to make sense of this information for improvement. Although 
adverse outcomes were not independently associated with risk of a suboptimal experience, 
they did increase this risk when patients also reported problems with ‘respect’ and ‘continuity 
and transition’ (interaction effect). Patient experience data, however, are typically presented 
in aggregated, provider-level reports, and data linkage is complicated by surveys being anony-
mous.34 Even though regulatory and ethical standards control anonymity of patient surveys,34 
patients themselves may be willing to participate in this sort of data linkage,35 especially when 
checks and balances are in place (e.g. a trusted third party to link and then anonymize the 

Table 1. Features of hospital data sources for learning and improvement studied in this thesis.

Source Features1 Source Features1

n=total per year for one department n=total per year for one department

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=3678 (100%) pts

-  Automatically collected
-  Contains patient identifiers 

and patient characteristics
-  Numerator for other sources

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Provider 
communication  

data 

n=9 (for inpatients)

-  ‘Stories’ from patients
-  Reveals issues often not 

captured elsewhere
-  Difficult to use aggregated 

form: unstructured data of 
low and unreliable volume

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=759 / 647 (18%) pts

-  Collected by providers 
(underreporting risk) or 
record review (labour 
intensive)

-  Useful for benchmarking and 
to inform patients on risks

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

  
 

 

Provider 
communication  

data 

n=921

-  Voluntary reports of 
patients

-  Combination of open text 
and validated survey items

-  Affected by response bias
-  Can be used for monitoring

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Admission  
data (EHR) 

Lessons 
from M&M  

conferences 
 
  

Adverse event 
registry 

Provider 
communication  

data 

n=38

-  Documented by providers
-  Useful for tracking progress 

and M&M output, e.g. using 
recurrence of lessons

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

  
 

 
  
 

 
 

Provider 
communication  

data 
differs per source

-  Text pages ca. 193.000/year, 
but not used by all hospitals

-  Useful to study frequency, 
content and distribution 
of interprovider 
communication

Patient  
experience  

surveysIncident 
reporting  

system 

Patient  
complaints 

Provider 
communication  

data 

n=552 / 339 (9%) pts

- ‘Stories’ from providers
-  Cannot be used for monitoring 

(unreliable reporting rates)
-  Unique in revealing hazards 

before harm is inflicted

Pts, inpatient admissions.
1Admission, adverse event, incident, patient complaints and experience survey numbers represent total num-
bers from the LUMC surgical department in 2015 (chapter 7). Number of M&M lessons and text paging volume 
represent mean annual total from chapters 3 and 8.
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data). Complaints data represent another source of information from the patient perspective, 
but these also typically remain isolated from improvement or clinical staff, as highlighted in 
chapter 6. In addition, while not commonly used for this purpose, hospital communication 
data, such as text paging data, can be used to examine bottlenecks in care processes, but the 
large volume of these free text data requires more specific techniques to analyze this wealth of 
information (chapter 8).

Cultural factors affecting data collection
A paradox is present in the relation between local culture and reporting data: the less psycho-
logically safe, blame-free and ‘just’ the culture of a department, the better their metrics will 
seem because reporting will be discouraged. Even in departments with a blame-free and safe 
environment, important events may go unreported as clinicians have a tendency to fix prob-
lems on the spot, without tracking them to their source or informing others involved either 
in the department or across the hospital.7,36,37 Although high levels of reporting may suggest 
a strong culture of reporting and thus safety, this could also reflect a poor culture of learning 
that resulted in repeated reports of the same type38 − akin to the recurring lessons in chapter 
4. Another difficult aspect of reporting systems is that they may be misused as a means to 
delegate the problem to others or to avoid difficult conversations with colleagues. While not 
discussed in the study itself, many of the incident reports examined in chapter 5 reflected 
frustrations with colleagues that did not seem to have a place in incident reporting systems 
(e.g., “physician did not listen or respond to my concerns as a nurse”). Another example was 
observed during a team meeting in which a physician ordered a nurse to file an incident report 
on another nurse who had made more than three unsuccessful attempts to draw blood from a 
patient. The physician stated that “this is not the way we do things around here” and chose to 
turn to the incident reporting system instead of talking to the nurse or team about this issue.

Safety bureaucracy
The current state of the patient safety field has been described as a one of ‘confusing complex-
ity,’39,40 referring to the theory that knowledge moves in three phases (i.e. superficial simplicity 
→ confusing complexity → profound simplicity).41 ‘Superficial simplicity’ is reflected in the 
initial notion that specific methods, such as incident reporting, could simply be adapted from 
other safety-critical industries.38,39 It has become increasingly clear, however, that fundamental 
aspects of these methods were misunderstood, misapplied or left out,38 and safety issues in 
healthcare appeared to be far more complex and omnipresent than initially expected.39 The 
report that describes the ‘confusing complexity’ in patient safety argues that this is illustrated 
by the large variety of specific improvement targets with interventions for each, such as sur-
gery checklists, infection prevention programs, and barcoding.39 In light of the research in this 
thesis (chapters 5-7), one may argue that the wealth of information produced by the separate 
data collection systems also adds to this ‘confusing complexity’.
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Now that methods are in place and staff have been encouraged to report all potentially 
relevant information, it has become a challenge to process and prioritize all this data. Incident 
reporting alone can generate more than 5000 reports per hospital per year.42,43 As a result, 
important signals in this data may be swamped with noise, and analytical and attentional 
resources may be overburdened.38,42,44,45 In itself, quality and safety management generates 
additional work and bureaucratic means.46 A recent study, part of a national initiative to re-
duce the overall administrative burden for clinicians, revealed that Dutch medical specialists 
spend an average of 15 hours per week on administrative tasks.47 Another study estimated 
that residents spend an average 38% of their 10-hour workdays on administrative tasks, and 
an additional 51 minutes from home.48 This raises the question of whether administrative 
tasks related to quality and safety management, such as reporting systems or administration 
for M&M, further contribute to the overall burden of administrative work for unclear or 
potentially limited gains. In any case, the study in chapter 2 indicates that clinicians do not 
perceive adequate gains from M&M, as it does not meet their expectations for improvement 
and changes in clinical practice.

LEARNING FROM EVERYDAY PRACTICE
By design, current practices for learning have a focus on reacting to events where there is a 
lack of safety (e.g., incidents, complaints, case reviews) and pay little attnetion to how the sys-
tem usually works and performs. As a result, many of these practices are focused on individual 
cases and the solutions are likewise aimed at preventing specific, and often rare, failures.6 
However, even the aggregated data discussed above only represent a small subset of outcomes 
of everyday practice, namely, only the adverse ones, and therefore provide little information 
on how ‘safety’ is achieved and ensured. An analogy would be to study how a successful mar-
riage is built and maintained, but only including divorced couples as study subjects. A more 
proactive proactive approach to safety, labelled Safety-II, focuses on how work succeeds in 
everyday practice and how to enhance this successful performance of the system.

Understanding work-as-done in everyday practice
Healthcare can be characterized as a complex adaptive, socio-technical system, in which hu-
man activities and technology are tightly coupled. One of the features of complex dynamic 
systems is that accidents are often preceded by normal work, which may contain the daily 
frustrations, improvisations and workarounds that are ‘everyday circumstances’ for profes-
sionals.46,49,50 As a result, these circumstances do not typically exceed the threshold of a prob-
lem worthy of reporting for clinicians, and hence do not surface in the team discussions or 
reporting systems described above. Yet, these are e

“precisely the kinds of things that do show up in big accidents.”46 In many cases, outcomes 
of complex systems are emergent rather than resultant, because variability may combine in 
unexpected ways, producing disproportionate, non-linear effects (i.e., more than just the sum 
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of the parts).51,52 This explains why properties of complex systems cannot be directly predicted 
from its elements.

Although a single, simple or one-size solution does not exist for problems in complex 
systems with multiple interdependent elements, these elements can potentially be reshaped to 
increase likelihood of success.53 Chapter 9 presents how the Functional Resonance Analysis 
Method (FRAM) can be used to increase understanding of a process in everyday practice. A 
central idea in the underlying theory is that understanding of the everyday functioning of a 
complex system provides a more useful basis for understanding a specific development within 
that system, such as a sentinel event.51,54,55 However, the ability to support things to go right in 
everyday practice requires an understanding of how things are actually done in practice, not 
just ‘in theory’, as well as an understanding of the underlying conditions. Simply reminding 
clinicians to adhere to the ‘paper version’ of local policies (i.e. single-loop learning) will not 
solve underlying problems such as impracticalities or conflicting expectations in these policies 
(i.e. double-loop learning). For case investigations, this approach would add a different type of 
questions than we normally use, to provide insight into the context of clinicians’ work, such as: 
Why did professionals believe they were doing the right thing considering the circumstances? 
Why did it seem acceptable and make sense at the time? Were there any trade-offs involved, 
for example, in attention allocation or between efficiency and thoroughness, and are these 
common?12,56

Lack of compliance could be viewed as a gap between work-as-imagined and work-as-done, 
and bridging this gap requires understanding both sides.57,58 Clinicians rarely intentionally 
violate policies and likely have various reasons for doing something in a certain way.6 Broader 
consideration of the rest of the system and the ‘messy reality’ of clinical practice, provides 
valuable insights into, for example, the underlying reasons for workarounds by clinicians.6,59 
Chapter 9 demonstrated how work-as-done may deviate from what could be expected based 
on guidelines or policies (work-as-imagined), and points at pragmatic reasons that may 
explain this. These findings may have been interpreted as ‘protocol deviations’ that produce 
adverse outcomes if identified in a sentinel event investigation, while they appear to be part of 
the everyday work that commonly produces desired outcomes.

Ultimately, plans for improvement need to help to make the right thing to do, the easy thing 
to do for those at the frontline.4 In practice, this may not yet be the case and there remains an 
ongoing reliance on clinicians’ flexibility and compensatory mechanisms. This was illustrated 
by a Danish study filming nurses at work during regular medication dispensation, revealing 
that nurses had to compensate for inconsistencies between the lay-out of the prescription 
software and the medication tray.60 Moreover, both the software and tray had little relation to 
the physical layout of the patient beds in the rooms, which nurses used as a ‘mental picture’ 
of reference while dispensing medications for these patients. This serves as a good example of 
how everyday practice with successful rather than adverse outcomes, can serve as a meaning-
ful study object to enhance safe performance. A large advantage of this proactive approach 
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to safety is that it does not require a harmful or negative event, and thus does not require 
interviews with potentially traumatized patients and providers (chapter 10).

Actions are not a priori acceptable or unacceptable
A focus on the wider system does not mean to imply that clinicians are not responsible for 
their actions, but honors the notion that their actions are affected by the context in which 
they occur.2 While the Just Culture philosophy is sometimes misused a means to determine 
the culpability of ‘unsafe acts’ (e.g., with a flow chart), this philosophy actually underlines 
that professionals’ actions cannot be viewed as a priori ‘acceptable’ or ‘unacceptable’, but that 
this greatly depends on the context (chapter 10).6,61,62 The systems approach should neither 
be misunderstood as attempts to reduce professionals’ autonomy through, for example, 
standardization, or to seek explanations for failure outside of individuals, simply blaming the 
system.2 In contrast, it strives to design the system in such a way that it supports individual 
autonomy and competence in creating desired outcomes.2 Because procedures, protocols and 
checklists do not guarantee success or safety in itself, professionals’ autonomy and resilience 
are key factors for success in practice.2,54

Resilient performance
To a great extent, hospitals rely on dedicated and adaptable clinicians to compensate for prob-
lems and to cope with uncertainty and complexity in everyday practice. This resilience allows 
achieving success despite conditions that could easily lead to failure (e.g. unusual demands, 
disruptions, goal conflicts, inaccurate or incomplete information), and allows quick recovery 
after failure.63 This is why we should refrain from seeing humans as merely a hazard in (e.g. of 
error) our systems but instead appreciate their essential role in enabling success under varying 
circumstances. In other words, “People are solutions, not problems.”64 The field of resilience 
engineering focuses on enhancing ‘resilient performance’, defined as the ability to sustain re-
quired operations under both expected and unexpected conditions by adjusting functioning prior 
to, during, or following events (changes, disturbances and opportunities).65Although often un-
noticed, safe and high-quality care regularly depends on resilience (e.g. responding to a high 
influx of patients).63 Lack of insight can easily lead to misjudging contributors to resilience as 
‘waste’ and eliminating them (e.g. slack resources that improve reliability and agility).63 There-
fore, it is a critical need for patient safety to find ways to identify and enhance resilience.63 
Resilience engineering proposes four abilities necessary for resilient performance65 (Figure 4):
- the ability to respond to (ir)regular changes, disturbances and opportunities;
- the ability to monitor components that could seriously affect system’s performance;
- the ability to learn from experience (representative events, not only catastrophes);
- the ability to anticipate potential disruptions, demands, constraints or conditions.
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The ability to learn from experience is central to this thesis, with an additional focus on 
monitoring in the studies on aggregated data (chapters 5-8). More specifically, chapters 5 and 
7 discuss how triangulation of available data can be used to assess the ability to respond, by 
examining how further problems, such as other AEs/incidents or a negative patient experi-
ence, were prevented in cases with initial AEs. Chapter 9 illustrates how FRAM can be used to 
examine the current state of the system, including essential functions, interdependencies and 
variability (ability to monitor). FRAM can also be used to study something that has happened 
(ability to learn),12 or to assess potential problems with implementation of a new protocol or 
process design (ability to anticipate).66

PRACTICAL IMPLICATIONS AND FUTURE PERSPECTIVES
Despite the increased attention and information on patient safety, research indicates that 
widespread improvements have not occurred.67–69 One potential implication from the above 
discussions is that this may be due to the mismatch between the interventions we use and 
the real nature of the system to which they are applied. The challenge is therefore about how 
to successfully shift the focus from person-based, technical solutions towards greater appre-
ciation for the system, its complex-adaptive nature, cultural factors, and the crucial role of 
humans to ensure success under varying circumstances.

Reflective discussions
Team meetings for learning and improvement (e.g. M&M) need to be more reflective and 
contemplative, striving to achieve double-loop rather than only single-loop learning. In this 
respect, focusing discussions on the underlying processes in everyday practice rather than 
specific cases may help to bring discussions to a higher level. Feedback to staff on progress 
and effects of formulated plans needs to improve greatly to encourage a longer process of 
investigation, implementation and follow-up (e.g. using rapid-cycle improvement strategies). 
Additional time for follow-up and feedback may mean that fewer cases can be investigated 

Figure 4. Potentials for resilient performance.

RESPONDING 
knowing  

what to do 

MONITORING 
knowing  

what to look for 

LEARNING 
knowing  

what has happened 

ANTICIPATING 
knowing 

what to expect 

(1)

(1)
(2)

(3)

Adapted from Hollnagel (2015).65

(1) Learning from previous responses may improve our ability to respond in future cases;
(2) Lessons learned may affect our monitoring strategies;
(3) Lessons learned may inform us about what to expect and anticipate.
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within the available time, but a more thorough approach will be more meaningful than 
superficially studying large volumes of data.70 Although multidisciplinary participation may 
negatively affect openness, it is important to plan (additional) meetings with “the whole 
system in the room” (a concept from ‘appreciative inquiry’71) to gather information and create 
engagement for change. Schools and training programs for physicians and nurses play an 
important role in harnessing an open, cooperative culture among professionals from diverse 
disciplines and specialties; yet, it is just as important that senior clinicians reinforce and model 
these behaviors.

Combining existing and novel resources and methods
Currently available data in hospitals (Table 1) should be linked to allow triangulation between 
information sources and more comprehensive analyses. Furthermore, these data can be 
integrated into current practices, for example, by discussing AEs at M&M in the context of 
patients’ experience and incidents. Linkage of admission data to the various sources of quality 
and safety data would allow identifying cases without adverse outcomes, perhaps despite chal-
lenging circumstances (e.g., high-risk patient profile or procedure), which can be targeted for 
further study to understand how safety was achieved (e.g., resilience). Future research should 
explore how to reduce the overall burden of data collection and administration, while still be-
ing informed about quality and safety of care in a way that we can report to others (e.g., board 
of directors, inspectorate). Traditional methods should be combined with complex systems 
approaches to safety. For example, the commonly used ‘lean’ method can be used to identify 
potential resources of waste, after which FRAM can be employed to study which resources are 
required to manage unexpected variability, referred to as ‘slack resources’.72 Another example 
is that statistical process control can be used in combination with FRAM models to measure 
relevant outputs of functions.73

Culture and team dynamics
For many aspects of clinical practice, we need more than technical solutions if we are to 
achieve safer care, as these cannot solve problems that are primarily social and cultural.18 
The described difficulties with multidisciplinary discussions touch upon a more deep-rooted 
problem in healthcare, namely the barriers that exist between medical disciplines and special-
ties, which is a promising avenue for further study in relation to (effects on) patient safety. 
Many studies in patient safety, however, focus on clinical rather than cultural interventions, 
resulting in a paucity of evidence on how to achieve, for example, better teamwork.22 There is 
thus a great need for more research on team dynamics, culture, and resilience in healthcare. 
A specific challenge for research on these phenomena is that they are not easily converted 
to numbers.63 More qualitative (e.g. interviews, direct observation,74 video ethnography) 
and mixed-methods designs are thus required, including funding for such ‘non-traditional’ 
studies in medicine. Although the science behind patient safety and improvement are not tra-
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ditionally part of medicine, they have become integral components of good medical practice 
and required competencies for clinicians. Moreover, it is important that those who examine 
and work to improve a process are familiar with it in practice.46 Yet, there remains a need for 
experts from other fields (e.g. safety science, human factors, organizational change),8 and we 
should call upon their expertise, as we commonly do with epidemiologists or statisticians.

Resilience and system complexity
Patient safety is on the verge of moving from a focus on human error and linear models, to one 
that embraces complexity, systems thinking and resilient performance. Complexity science 
and complex adaptive systems theory offer an alternative theoretical framework.53,75 In addi-
tion to studies that describe or model parts of systems (e.g., using FRAM), further studies with 
complex systems approaches are needed to examine how to implement improvements in these 
systems.76 More research is also warranted to identify resilient performance and how it could 
be enhanced, so that professionals can be equipped for adequate responses to challenging situ-
ations. An increased focus on compliance with protocols may inadvertently lead to risk aver-
sion and a constraint on initiative, thus creating an unpreparedness for situations that do not 
fit those anticipated by the protocols.46 Further study should address how an increased focus 
on safety and efficiency can be balanced with the flexibility and resilience required for success, 
including how to prevent that plans for increased reliability (e.g. double-checking procedures) 
create ‘organized distractions’, unnecessary interruptions and increased workload.

CONCLUSIONS
While healthcare has invested in the foundations to gather and learn from data on adverse 
outcomes, the research presented in this thesis pointed at various challenges that remain. 
M&M meetings to learn from individual cases exhibit a tendency to focus on individual be-
havior and technical performance, and thus may benefit from greater reflectivity that triggers 
learning with greater appreciation of underlying system-level issues. In addition, cultural fac-
tors, such as dynamics in teams and among disciplines, were found to affect learning at M&M, 
which underlines the need for more qualitative research on these domains. Currently available 
aggregated data remain encased in separate silos, but should be used in closer connection to 
each other to allow more comprehensive analyses. Proactive and complex systems approaches 
to safety are promising to further enhance understanding of how everyday practice usually 
goes right and to support this capacity so that patients’ safety can be ensured.
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SUMMARY

Quality and safety improvement is a relatively novel discipline in healthcare practice and re-
search that solidified in the early 21st century. Since then, various systems have been installed 
to collect information on various types of adverse outcomes, such as adverse events, incidents 
and patient complaints. Data from these systems can be used to evaluate care delivered to 
individual cases as well as to study aggregated data for patterns, trends and other insights. 
However, as described in Chapter 1, more research is warranted to assess whether these sys-
tems actually meet the objective of continuous, systemwide learning and improvement. It was 
expected that existing practices could benefit from individual optimization as well as better 
integration, because most of this intelligence is currently stored and used in isolation. Specific 
research questions of this PhD thesis included:
How can we learn most effectively from various types of adverse outcomes:
(i) based on case discussions at morbidity and mortality conferences;
(ii) by integrating available information sources (e.g., incidents, patient experiences);
(iii)  in the context of everyday practice that produces adverse as well as desired outcomes; 
 in order to continuously improve healthcare?

The first three studies presented in this PhD thesis focused on learning from morbidity and 
mortality conferences (M&M), during which clinicians discuss individual cases with adverse 
outcomes, in order to improve care for future patients (research question i).

In chapter 2, an American and a European academic surgical department with a long tradi-
tion of M&M practice were studied using a mixed-methods approach, including observations 
and surveys among 135 professionals attending M&M. Despite profound differences in the 
format and organization of the conference, both departments shared the same expectations 
and challenges. Most participants felt that the educational objective was successfully met, but 
more was still expected from the conference’s focus on, and function for, quality improve-
ment (QI). Yet, respondents from the site with a more active moderator and dedicated QI 
committee were more positive about these aspects than other respondents. In addition to 
confirming the well-known practice variation in M&M, this study provides indications that 
specific challenges for M&M might be more universal, and illustrates how practice variation 
can be deployed to study strengths and challenges of different formats.

The qualitative study in chapter 3 sought to examine the more human factors involved 
in M&M practice, specifically identifying factors that influence M&M success, defined as a 
conference that drives learning and improvement. A total of 57 facilitators and barriers across 
17 themes were identified based on qualitative analysis of 12 semi-structured interviews with 
a purposive sample of clinicians. While some of these factors related to organizational aspects, 
many others represented individual or team factors, such as personal motivation and group 
dynamics. Four team-level factors were perceived as having both positive and negative po-
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tential, including ‘team spirit’, ‘hierarchy’, ‘audience composition/size’ and ‘multidisciplinary 
participation’. This study also provided indications on key elements of the desired atmosphere 
for M&M, many of which were related to the use of ‘soft skills’ (e.g. people or communication 
skills) to encourage and facilitate participation and input from the audience. Taken together, 
the barriers and facilitators appeared to affect whether one is adequately informed, motivated 
and enabled to learn and realize plans for improvement through M&M. Based on the study 
findings, a set of actionable recommendations was formulated, each targeting one or more of 
these three pathways to M&M success.

Chapter 4 presented a study that assessed the frequency, type and recurrence of lessons for 
future patient care identified at M&M, exploring whether these could serve as a measure of 
success. This study demonstrates how systematic documentation of lessons learned at M&M 
can be used to monitor what is learned and not learned at M&M, revealing areas for which 
lessons may be more difficult to realize and sustain. Over a period of 8 years, 318 lessons 
had been drawn from evaluations of a total of 10,883 adverse events (AEs) at weekly M&M 
meetings. Lessons were primarily identified for AEs that were more severe, related to (surgi-
cal) treatment, occurring in nonemergent, lower risk cases. Although most lessons concerned 
intraoperative technical issues with individual-level improvement, lessons that recurred over 
time were mostly related to postoperative and medication issues involving various disciplines, 
such as anticoagulation management. Thereby, this study provides empirical evidence that 
M&M has a tendency to focus on individual, technical issues, with challenges to realize and 
sustain improvement at the level of the wider system. Additional interviews with clinicians 
indicated that feelings of ownership and control may partially be responsible for this unevenly 
distributed focus.

Studies in chapters 5 through 7 assessed how the various data sources that are currently 
available in many hospitals, such as from incident reporting and patient surveys, could be 
optimally used for learning and improvement (research question ii). These studies linked data 
sources at the patient level which are usually isolated from each other, to explore how closer 
integration of these data could enhance efforts to learn and improve using this intelligence.

In chapter 5, data from incident and adverse event (AE) reporting systems and patient 
complaints handling were linked for 26,383 inpatient admissions to study relations and clus-
tering of these events at the patient level. The study found that complaints filed for cases with 
incidents and/or AEs more often addressed problems related to quality and safety rather than 
relationship problems, which were mostly adressed by complaints for other admissions. For 
most co-occurring incidents and AEs, no evident clinical relationship was identified. Yet, pa-
tients with incidents were at increased risk of (a cascade of) AEs, regardless of whether these 
events seemed clinically related. Taken together, this study demonstrates how patient-level 
linkage of currently available data allows a more comprehensive approach to learn from these 
information, revealing complex relations that otherwise remain obscured, such as incidents 
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emerging in the context of previous AEs. Current approaches are limited to revealing relations 
between events that are evident and known; after all, record reviewers or incident reporters 
only identify an AE as such, when they are able to find a relationship with substandard care 
or with the specific incident that is reported. However, this study found associations between 
seemingly unrelated AEs and incidents. This could suggest that these events may be able to 
increase patient vulnerability and complexity through an underlying mechanism, thereby 
triggering other, seemingly unrelated, events. Moreover, linked data enables us to study how 
successful our responses to initial AEs or incidents are at preventing patients from further 
deterioration, from which we may learn how to enhance our responsive abilities.

Chapter 6 described various problems with using patient complaints at an aggregate level 
for learning and QI. Although complaint letters provide unique and important information 
from the patient perspective, they are an elusive source of information (eg, emotive, unstruc-
tured), producing data of low and unreliable volume. These specific features of complaint 
letters complicate efforts to identify the specific problems that underlie the complaint, and 
thereby prevent formulation of an adequate plan for improvement. It is necessary but par-
ticularly difficult to identify whether a problem addressed in a complaint is related to the 
individual professional or a wider system problem, and whether this is incidental or more 
structural. This chapter offered suggestions to address these challenges, such as that hospitals 
could take complaints data out of isolation by integrating them and interpreting them in the 
context of other QI data and processes. In addition, complaints should be viewed as triggers 
for participative learning rather than as the sole responsibility of the treating physician, so that 
learning from complaints is a team effort, akin to the practice of healthcare in general.

Another type of routinely collected data regarding the patient perspective on hospital care is 
patient experience data. Chapter 7 presented a study in which patient experience survey data 
was linked to safety reporting data to study the association between complications (aforemen-
tioned ‘AEs’), incidents and patient-reported problems as well as overall patient experience. 
Most patients reporting problems in the survey had no complications nor incidents, confirm-
ing that patient feedback serves as a complementary source of information. Although patients 
with suboptimal experiences more commonly reported problems in the survey if they also 
had complications/incidents, this did not apply to patients with positive experiences. Among 
patients reporting problems, those with complications/incidents more commonly reported 
problems on all experience dimensions, except for ‘family involvement’ and ‘physical comfort’ 
(i.e. pain management), which may reflect that attention to these matters is already increased 
in cases with complications/incidents. Remarkably, risk of suboptimal experience was lower 
for patients with only complications/incidents than for patients without any complications/in-
cidents or patient-reported problems, which may also suggest successful responses from staff 
to meet these patients’ needs. Although patient-reported problems independently increased 
risk of suboptimal patient experience, complications/incidents only did so when combined 
with patient-reported problems on ‘continuity and transition’ or ‘respect for patient prefer-
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ences’ dimensions. This finding indicates that increased attention to these matters is required 
in patients with complications/incidents to ensure positive experiences. Similar to chapter 5, 
this study illustrates how interpretation of linked data from various sources reveals valuable 
information for improvement.

Chapter 8 demonstrates how hospital communication data can be used to study patterns in 
communication between healthcare providers, as well as to provide an indication of workflow 
interruptions and work intensity. The objective of this study was to examine the number, 
distribution and content of text pages received by residents and physician assistants from a 
surgical department at an American tertiary academic hospital. In a period of three months, 
more than 48,000 text pages had been received, with an average of 3 pages per hour and a 
maximum of 20 per hour. Services where patients were located on the same floor or hallway 
exhibited remarkably less paging need per patient than services where patients were located 
on different floors and parts of the hospital, suggesting that the physical layout of these units 
may be a target for improvement to streamline communication. Natural language processing 
was used to quantify paging topics in this large volume of open text data. This revealed that 
most pages concerned medications, particularly pain medications (e.g. opioids), with pain be-
ing the most common symptom in pages. Although the hospital had previously implemented 
protocols for management of pain medications and a postoperative pain service for additional 
support, these findings highlighted that the need for paging about pain was greater than for 
other medical issues. Subsequently, local nursing and medical staff discussed these findings 
and identified the transition from intravenous to oral medication as a potential source for the 
great number of pages about pain, and hence as a target for improvement.

The final two chapters presented an extension of current approaches to quality and safety, by 
expanding the focus of learning from adverse outcomes (e.g. incidents, adverse events) to 
learning from everyday practice (see also Figure 1.1), which produces both adverse as well as 
desired outcomes (research question iii).

The study presented in chapter 9 was one of the first in its kind to use the Functional Reso-
nance Analysis Method (FRAM) to study a routine multidisciplinary process in healthcare, i.e., 
preoperative anticoagulation management. FRAM aims to understand how a process usually 
works and thus how it often goes right, which is key to the concept of ‘Safety-II’ that aims to 
learn from everyday practice rather than only adverse outcomes. This study demonstrated the 
usability and applicability of the method to increase insight in key functions for functioning of 
processes, as well as their interdependencies and variability. An initial FRAM model of work-
as-imagined was based on guidelines, after which models of work-as-done were iteratively 
developed using interviews with involved clinicians from a European and Australian academic 
cardiothoracic surgery department. The results showed that, in both centers, work-as-done 
appeared to differ from work-as-imagined, and that control mechanisms had been locally 
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developed, some of which were only used by individuals. Moreover, the models revealed how 
the patient’s ‘function’ (i.e. activity or step in the process) was rather isolated, reflecting how 
both centers relied heavily on patients’ memory and compliance.

The viewpoint presented in chapter 10 aimed to contribute to the application of Just Culture 
and Safety-II theories to healthcare, with a specific focus on the process of learning from 
sentinel events. These theories offer guidance on how we could learn from severe and dif-
ficult events in a spirit of trust and accountability (Just Culture), with greater appreciation of 
the underlying process in everyday practice (Safety-II). Because the same people and system 
are responsible for the frequent desired outcomes as for the specific sentinel event, everyday 
practice may serve as a more representative starting point for a learning review. Drawing 
from the Just Culture and Safety-II literature, this chapter presented a set of questions that 
clinicians could use to guide the aftercare and learning process following sentinel events. 
These questions direct the focus toward collective recovery, restoration and forward-looking 
accountability, moving away from individual culpability. This approach more closely aligns 
with current efforts to support the involved clinicians (‘second victims’) in the aftermath of 
sentinel events. The presented framework first directs attention to all victims’ hurts and needs, 
and only thereafter focuses on a learning review, in which the aim is to identify the sources of 
resilience that make everyday practice go right so that these can be enhanced.

In conclusion, the research in this PhD thesis highlights various challenges for learning from 
adverse outcomes in healthcare. Learning from individual cases at M&M is hampered by a 
tendency to focus on individuals rather than underlying system-level issues, and thus may 
benefit from greater reflectivity that triggers learning with greater appreciation of the context 
in which professionals work. Additional challenges are posed by cultural factors, such as the 
dynamics in teams and among disciplines, which underlines the need for more qualitative 
research on these domains. Sources of data on adverse outcomes often remain isolated from 
each other, but should be used in closer connection, linked at the patient level, to allow more 
comprehensive analyses. Chapter 11 discussed that strengthening efforts to ensure safe care 
requires a more in-depth understanding of everyday practice and how this usually goes right 
in a complex adaptive system such as healthcare. This could be approached by, for example, 
assessing the role of resilient performance of healthcare professionals to ensure safety and 
high-quality care under the varying circumstances of everyday clinical practice.
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DUTCH SUMMARY

Kwaliteit- en veiligheidsmanagement is een relatief nieuwe discipline die aan het begin van 
de 21e eeuw een plek verwierf binnen de medische wetenschap en praktijk. Sindsdien zijn 
er verschillende systemen opgezet om informatie te verzamelen over verschillende soorten 
ongewenste uitkomsten, zoals complicaties, incidenten en patiëntenklachten. Deze informatie 
kan worden gebruikt voor zowel het evalueren van de zorg die is geleverd aan individuele 
casus, als voor het bestuderen van geaggregeerde data voor patronen, trends en andere inzich-
ten. In hoofdstuk 1 werd de noodzaak beschreven voor meer onderzoek om te beoordelen of 
deze systemen daadwerkelijk bijdragen aan het doel om continu en systeembreed te leren en 
verbeteren. De verwachting is dat de huidige methoden an sich kunnen worden geoptimali-
seerd maar ook kunnen profiteren van betere integratie, aangezien de meeste informatie mo-
menteel geïsoleerd wordt opgeslagen en onafhankelijk van elkaar wordt gebruikt. Specifieke 
onderzoeksvragen in dit proefschrift waren:
Hoe kunnen we het meest effectief leren van verschillende soorten ongewenste uitkomsten:
(i) gebaseerd op casusbesprekingen tijdens complicatiebesprekingen;
(ii) door bestaande informatiebronnen te integreren (bijv., incidenten, patiëntervaringen);
(iii)  in de context van de alledaagse praktijk waar zowel gewenste als ongewenste uitkomsten 

uit voortkomen; 
 om hiermee continu de gezondheidszorg te verbeteren ?

De eerste drie studies in dit proefschrift onderzochten het leerproces tijdens complicatiebe-
sprekingen, waar individuele casus met ongewenste uitkomsten worden besproken om de 
zorg voor toekomstige patiënten te verbeteren (onderzoeksvraag i).

In hoofdstuk 2 werden een Amerikaanse en Europese academische chirurgische afdel-
ing met een lange traditie van complicatiebesprekingen bestudeerd middels observaties en 
enquêtes onder 135 zorgverleners die deelnemen aan de complicatiebespreking. Ondanks 
uitgesproken verschillen tussen beide afdelingen in de opzet en organisatie van de bespreking, 
deelden zij dezelfde verwachtingen en uitdagingen. De meeste deelnemers vonden dat het 
leerdoel van de bespreking voldoende behaald werd, maar hun verwachtingen ten aanzien van 
een focus op - en functie voor - kwaliteitsverbetering werden nog onvoldoende waargemaakt. 
Wel waren de respondenten van de afdeling waar een actievere gespreksleider en een speciale 
kwaliteitsverbetercommissie bestond positiever over deze aspecten dan de andere respon-
denten. Deze studie bevestigt de welbekende praktijkvariatie in complicatiebesprekingen, 
maar toont ook dat specifieke uitdagingen voor deze bespreking mogelijk meer universeel 
zijn en dat deze praktijkvariatie kan worden gebruikt om sterke punten en uitdagingen van 
verschillende besprekingen te onderzoeken.

Het doel van de kwalitatieve studie in hoofdstuk 3 was om de meer menselijke factoren 
te onderzoeken die een rol spelen bij de complicatiebespreking en specifiek om de factoren 
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te identificeren die invloed hebben op het succes van de bespreking, gedefinieerd als een 
bespreking die leidt tot leren en verbetering. In totaal werden 57 facilitatoren en barrières 
geïdentificeerd op basis van 12 semi-gestructureerde interviews met een doelgerichte steek-
proef van clinici. Hoewel sommige van de geïdentificeerde factoren betrekking hadden 
op hoe de bespreking is georganiseerd, waren er vele andere factoren van invloed op het 
niveau van individuen of het team, zoals persoonlijke motivatie of groepsdynamiek. Van 
vier teamfactoren werden zowel positieve als negatieve invloeden ervaren, zoals ‘teamspirit’, 
‘hierarchie’, ‘publiekssamenstelling en -omvang’, ‘multidisciplinaire deelname.’ Deze studie 
biedt aanwijzingen voor noodzakelijke elementen ten aanzien van het wenselijke klimaat 
voor complicatiebesprekingen, waarvan vele gerelateerd zijn aan het gebruik van ‘soft skills’ 
(bijv. sociale of communicatieve vaardigheden) om deelname en inbreng van het publiek te 
stimuleren en faciliteren. In het algemeen bleken de barrières en facilitatoren impact te heb-
ben op de mate waarin men adequaat geïnformeerd, gemotiveerd en in staat is om te leren en 
verbeterplannen te realiseren via de complicatiebespreking. Op basis van de studieresultaten 
werd een lijst van praktische aanbevelingen opgesteld die elk gericht zijn op een of meer van 
deze randvoorwaarden voor een succesvolle complicatiebespreking.

Hoofdstuk 4 presenteerde een studie naar de frequentie, soort en terugkeer van lessen voor 
toekomstige patiëntenzorg die volgden uit complicatiebesprekingen, om te onderzoeken of 
deze zouden kunnen fungeren als maat voor succes. Dit onderzoek toont hoe het system-
atisch documenteren van de lessen uit complicatiebesprekingen kan worden gebruikt om te 
monitoren wat er wel en niet wordt geleerd tijdens de bespreking, waarmee inzichtelijk kan 
worden gemaakt welke op gebieden lessen moeilijker te realiseren of borgen zijn. Gedurende 
een periode van 8 jaar werden 318 lessen geformuleerd op basis van het evalueren van in 
totaal 10.883 complicaties tijdens wekelijkse complicatiebesprekingen. Lessen werden met 
name getrokken uit complicaties met hogere ernst, gerelateerd aan (chirurgische) behan-
delingen, voorkomend in non-urgente en lager risico patiënten. Alhoewel de meeste lessen 
gingen over intra-operatieve technieken met verbeteringen op het gebied van het individu, 
waren de meeste lessen die herhaaldelijk terugkeerden gerelateerd aan postoperatieve en me-
dicamenteuze onderwerpen met multidisciplinaire betrokkenheid, zoals antistollingsbeleid. 
Hiermee levert deze studie empirisch bewijs voor het feit dat complicatiebesprekingen de 
neiging hebben om te focussen op individuele, technische onderwerpen, met uitdagingen om 
verbeteringen op het systeemniveau te bereiken en te behouden. Aanvullende interviews met 
clinici gaven aan dat gevoelens van eigenaarschap en controle deels verantwoordelijk zouden 
kunnen zijn voor deze onevenwichtige focus.

De studies in hoofdstukken 5 tot en met 7 waren gericht op het leren van complicaties in de 
context van data over andere ongewenste uitkomsten, zoals incidenten en patiëntervaringen. 
Onderzocht werd hoe de huidige informatiebronnen in ziekenhuizen optimaal gebruikt 
zouden kunnen worden (onderzoeksvraag ii). Deze studies koppelden verschillende data 
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bronnen op patiëntniveau die normaliter geïsoleerd van elkaar zijn, om te onderzoeken hoe 
betere integratie van deze informatie de leer- en verbeterprocessen zou kunnen ondersteunen.

In hoofdstuk 5 werden data van het incidentmeldingssysteem, de complicatieregistratie en 
gearchiveerde patiëntenklachten gekoppeld voor 26.383 ziekenhuisopnames om relaties en 
clustering te bestuderen op patiëntniveau. Dit onderzoek wees uit dat klachten gemeld voor 
opnames met incidenten en/of complicaties vaker problemen addresseerden op het gebied 
van kwaliteit en veiligheid dan op het gebied van relaties, zoals bij klachten voor de overige 
opnames het geval was. Voor de meeste incidenten en complicaties die samen voorkwamen 
in dezelfde opnames kon geen klinische relatie tussen deze gebeurtenissen worden gevonden. 
Echter, voor patiënten met incidenten was het risico op (een cascade van) complicaties groter, 
ongeacht of deze klinisch gerelateerd leken. Dit onderzoek demonstreert hoe koppeling van 
reeds beschikbare informatiebronnen op patiëntniveau een meer integrale aanpak voor het 
leren van deze informatie mogelijk maakt en complexe relaties zichtbaar maakt die anders 
buiten beeld blijven, zoals incidenten die ontstaan in de context van eerdere complicaties. 
De huidige methoden voor dossieronderzoek en incidentmeldingen zijn beperkt tot het 
aantonen van slechts de evidente en reeds bekende relaties: immers, complicaties worden 
enkel als dusdanig herkend wanneer dossieronderzoekers een relatie zien met suboptimale 
zorg of wanneer incidentmelders een relatie zien met het specifieke incident. Deze studie 
vond echter associaties tussen ogenschijnlijk ongerelateerde complicaties en incidenten. Dit 
kan erop wijzen dat incidenten en complicaties mogelijk via een onderliggend mechanisme 
de kwetsbaarheid en complexiteit van patiënten kunnen vergroten en daarmee aanleiding 
kunnen geven tot andere, ogenschijnlijk ongerelateerde, gebeurtenissen. Bovendien biedt 
datakoppeling de mogelijkheid om onderzoek te doen naar het succes van reacties op initiële 
complicaties of incidenten waarmee wordt voorkomen dat de situatie van kwaad tot erger 
wordt voor patiënten. Hiermee kunnen de responsieve capaciteiten verder worden verbeterd.

Hoofdstuk 6 beschreef de verschillende problemen die zich voordoen bij het geaggregeerd 
gebruik van patiëntenklachten voor leren en kwaliteitsverbetering. Hoewel klachtenbrieven 
unieke en belangrijke informatie bevatten vanuit het patiëntenperspectief, zijn zij ook een 
ongrijpbare bron van informatie (o.a., emotioneel, ongestructureerd), wat data oplevert met 
lage en onbetrouwbare volumes. De specifieke eigenschappen van klachtenbrieven maken het 
lastig om de specifieke problemen die aan een klacht ten grondslag liggen te identificeren 
en tot een geschikte oplossing of verbetering te komen. Het is noodzakelijk maar bijzonder 
ingewikkeld om te bepalen of een probleem dat is benoemd in een klacht, gerelateerd is aan 
de individuele zorgverlener of aan een breder systeemprobleem, en of dit een incidenteel dan 
wel meer structureel probleem betreft. Dit hoofdstuk biedt suggesties om deze uitdagingen te 
addresseren, bijvoorbeeld door klachtendata uit het isolement te halen door deze te koppelen 
met - en interpreteren in de context van - andere kwaliteitsdata en -processen. Daarnaast 
zouden klachten moeten worden gezien als een aanleiding voor gezamenlijk leren in plaats 
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van als individuele verantwoordelijkheid van de behandelaar, zodat leren van klachten een 
teamprestatie wordt, zoals de gezondheidszorg in het algemeen.

Een ander soort routinematig verzamelde data over het patiëntenperspectief op de zieken-
huiszorg zijn patiëntervaringen. Hoofdstuk 7 betreft een studie waarin data van een enquête 
naar patiëntervaringen werden gekoppeld aan veiligheidsmanagement data om de associatie 
te onderzoeken tussen complicaties, incidenten en door de patiënt gerapporteerde problemen 
en algehele ervaringen. De meeste patiënten die problemen in de enquête rapporteerden had-
den geen complicaties of incidenten, wat bevestigt dat feedback van patiënten een aanvullende 
bron van informatie is. Alhoewel patiënten met een suboptimale algehele ervaring vaker prob-
lemen rapporteerden in de enquête wanneer zij ook complicaties of incidenten hadden, was 
dit niet van toepassing op patiënten met een positieve ervaring. Onder patiënten die proble-
men rapporteerden, meldden diegenen met complicaties/incidenten vaker problemen op alle 
ervaringsdimensies, behalve ‘betrokkenheid van familie’ en ‘fysiek comfort’ (pijnbestrijding), 
wat zou kunnen reflecteren dat er reeds meer aandacht voor deze zaken bestaat in opnames 
met complicaties/incidenten. Het was opmerkelijk dat het risicio op een suboptimale ervar-
ing lager was voor patiënten met complicaties/incidenten dan voor patiënten zonder enkele 
complicaties, incidenten of patiënt-gerapporteerde problemen, wat zou kunnen suggereren 
dat de zorgverleners reeds succesvol zijn in het voldoen aan de behoeften van deze patiënten. 
Alhoewel de aanwezigheid van patiënt-gerapporteerde problemen het risico op een subop-
timale patiëntenervaring onafhankelijk verhoogde, deed de aanwezigheid van complicaties/
incidenten dit alleen wanneer er ook patiënt-gerapporteerde problemen bestonden op het 
gebied van ‘continuiteit en transitie’ of ‘respect voor patiëntenvoorkeuren’. Deze bevinding zou 
kunnen wijzen op het feit dat er meer aandacht voor deze aspecten vereist is bij patiënten met 
complicaties/incidenten om een positieve patiëntenervaring te garanderen. Net als hoofdstuk 
5, illustreert deze studie hoe interpretatie van gekoppelde data van verschillende informati-
ebronnen waardevolle inzichten voor kwaliteitsverbetering oplevert.

Hoofdstuk 8 onderzocht hoe communicatie data uit ziekenhuizen kan worden gebruikt om 
patronen in communicatie tussen zorgverleners te bestuderen en als indicatie voor onder-
brekingen of verstoringen en intensiteit van het werk. Het doel van deze studie was om het 
aantal, de verdeling en de inhoud van de tekstberichten te onderzoeken die werden ontvangen 
door arts-assistenten en physician assistants van een chirurgische afdeling van een derdelijns 
academisch ziekenhuis in de Verenigde Staten. In een periode van drie maanden werden 
meer dan 48.000 tekstberichten ontvangen met een gemiddelde van drie berichten per uur en 
een maximum van 20 per uur. Subafdelingen waar patiënten waren gelocaliseerd op dezelfde 
verdieping of gang toonden opvallend minder behoefte aan het versturen van berichten dan 
subafdelingen waar de patiënten zich bevonden op verschillende verdiepingen of delen van 
het ziekenhuis, wat veronderstelt dat de ruimtelijke indeling van afdelingen een doelwit voor 
verbetering kan zijn om de communicatie te stroomlijnen. Met behulp van ‘natural language 
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processing’ werden de onderwerpen van de tekstberichten geïdentificeerd binnen dit grote 
volume aan vrije tekst data. Dit wees uit dat de meeste berichten gingen over medicatie, met 
name pijnmedicatie (bijv. opioïden) en dat pijn het meest voorkomende symptoom in beri-
chten was. Alhoewel het ziekenhuis eerder al protocollen voor medicamenteuze pijnbestrijd-
ing en een postoperatief pijnteam voor aanvullende ondersteuning had geïmplementeerd, 
markeren deze studieresultaten dat de noodzaak om berichten over pijn te sturen groter 
bleef dan voor andere medische onderwerpen. Deze resultaten zijn vervolgens door locale 
medische en verpleegkundige zorgverleners besproken en zij identificeerden de transitie van 
intraveneus naar orale medicatie als mogelijke bron voor dit grote aantal berichten over pijn, 
en dus als doelwit voor verbetering.

De laatste twee hoofdstukken presenteerden een aanvulling op de huidige benadering van 
kwaliteit en veiligheid, waarbij de focus voor leren van ongewenste uitkomsten (bijv. inci-
denten, complicaties) wordt verbreed naar het leren van de alledaagse praktijk (zie ook figuur 
1.1.), waaruit zowel ongewenste als gewenste uitkomsten voortkomen (onderzoeksvraag iii).

Het onderzoek in hoofdstuk 9 is een van de eerste studies waarbij de ‘Functional Resonance 
Analysis Method’ (FRAM) werd toegepast om een routinematig multidisciplinair proces in de 
zorg, namelijk preoperatief antistollingsmanagement, te bestuderen. FRAM heeft als doel om 
te begrijpen hoe een proces normaliter werkt en hoe het meestal goed gaat, wat fundamenteel 
is binnen het concept ‘Safety-II’ dat poogt te leren van de alledaagse praktijk in plaats van enkel 
ongewenste uitkomsten. Deze studie demonstreert de bruikbaarheid en toepasbaarheid van 
de methode om inzicht te verkrijgen in essentiële activiteiten voor het functioneren van een 
proces, inclusief variabiliteit en onderlinge afhankelijkheid. Nadat eerst een FRAM model van 
‘work-as-imagined’ werd ontworpen op basis van de richtlijnen, werden modellen van ‘work-
as-done’ ontwikkeld via een iteratief proces op basis van interviews met betrokken clinici van 
een Europese en Australische academische afdeling voor cardio-thoracale chirurgie. De stud-
ieresultaten toonden dat ‘work-as-done’ verschilde van ‘work-as-imagined’ in beide centra 
en dat verschillende controlemechanismen ter plaatse waren ontwikkeld, waarvan sommige 
slechts werden gebruikt door individuele medewerkers. Bovendien onthulden de modellen dat 
de ‘functie’ (d.w.z. activiteit of stap in het proces) van de patiënt bijzonder geïsoleerd was en 
dat beide centra sterk afhankelijk waren van het geheugen en de therapietrouw van patiënten.

Met het perspectiefartikel in hoofdstuk 10 is gepoogd bij te dragen aan de toepassing van 
de theorieën van Just Culture en Safety-II in de gezondheidszorg en specifiek bij het leren van 
calamiteiten. Deze theorieën bieden een strategie hoe om te gaan met ernstige en moeilijke 
gebeurtenissen in een sfeer van vertrouwen en verantwoording (Just Culture), met meer oog 
voor het onderliggende proces in de alledaagse praktijk (Safety-II). Omdat dezelfde mensen 
en hetzelfde systeem verantwoordelijk zijn voor de frequente gewenste uitkomsten als voor 
een specifieke calamiteit, zou de alledaagse praktijk een representatiever uitgangspunt kunnen 
zijn voor een onderzoek ter lering en verbetering. Dit hoofdstuk presenteerde een lijst van 
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vragen, gebaseerd op de Just Culture and Safety-II literatuur, die clinici kunnen gebruiken in 
de nazorg en het onderzoek dat volgt op een calamiteit. Deze vragen verschuiven de nadruk 
van de schuldvraag en individuele verantwoording naar collectief herstel en ‘forward-looking 
accountability’. Deze benadering sluit beter aan bij de huidige inspanningen om de betrokken 
zorgverleners (‘second victims’) adequate steun en opvang te bieden na calamiteiten. Het 
gepresenteerde kader richt eerst de aandacht op de schade en behoeften van alle slachtoffers 
en daarna pas op nader onderzoek, waarbij het doel is om bronnen van aanpassingsvermogen 
en veerkracht (‘resilience’) te identificeren die ervoor zorgen dat de alledaagse praktijk goed 
gaat, zodat deze kunnen worden versterkt.

Concluderend: het onderzoek in dit proefschrift markeerde verschillende uitdagingen voor 
het leren en verbeteren op basis van ongewenste uitkomsten in de zorg. Leren van individuele 
casus tijdens de complicatiebespreking is belemmerd door een neiging om te focussen op indi-
viduen in plaats van onderliggende systeemproblemen en dit leerproces zou kunnen profiteren 
van meer reflectie en grotere waardering van de context waarin zorgverleners werken. Andere 
uitdagingen worden geïntroduceerd door culturele factoren, zoals de dynamiek in teams en 
tussen disciplines, hetgeen de noodzaak voor meer (kwalitatief) onderzoek op deze domeinen 
onderstreept. Informatiebronnen voor ongewenste uitkomsten bestaan vaak gescheiden van 
elkaar, maar zouden meer gezamenlijk en in context van elkaar, gekoppeld op patiëntniveau, 
moeten worden gebruikt om uitgebreidere analyses mogelijk te maken. In hoofdstuk 11 werd 
onderbouwd waarom het noodzakelijk is om meer te leren van de alledaagse praktijk en hoe 
dit meestal goed gaat in een complex dynamisch systeem zoals de zorg, zodat met deze kennis 
de inspanningen die patiëntveiligheid garanderen kunnen worden versterkt. Dit zou kunnen 
worden benaderd door te onderzoeken in hoeverre aanpassingsvermorgen en veerkracht 
(‘resilient performance’) een rol spelen bij het garanderen van veilige en hoogwaardige patiën-
tenzorg onder de wisselende omstandigheden van de alledaagse klinische praktijk.
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